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Hypothetical bias continues to be a challenge for practitioners of the contingent
valuation method (CVM). This study compared the effect of three hypothetical bias
mitigation techniques in a CVM survey focused on estimating maximum willingness to
pay for a beach conditions monitoring service among U.S. Gulf Coast beachgoers. Beach
conditions information is known to affect beach patronage but no valuation study has yet
estimated its value. The two techniques tested are: budget and substitutes cheap talk
treatments and certainty follow-up.
We presented a theoretically consistent model of budget-constrained utility
maximization which accounts for the respondents’ subjective probability of a good beach
trip with and without the beach conditions information. Interval regression was used to
estimate respondents WTP for beach conditions monitoring service.
Both mitigation treatments were unable to mitigate HB. The mean WTP was
$3.39 and the net benefit for the program was between $188,531,063 and $391,474,452.
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CHAPTER I
INTRODUCTION
A major challenge still facing the contingent valuation method (CVM) is
hypothetical bias, which is the difference between hypothetical and real-payment
responses (Howard et al 2017). In a CVM survey, respondents are presented a
hypothetical scenario about the current state of a good and a proposed program affecting
the state of the good, and the respondent is asked to make a decision as to whether he
would be willing to pay for the program to be implemented (Penn and Hu, 2018a).
Hypothetical bias was first identified by Bohm (1972) in a study estimating the demand
for public goods, where he identified a difference between real and hypothetical
willingness to pay (WTP) estimates. Subsequent studies have focused on ascertaining
factors that influence hypothetical bias, such as List and Gallet (2001) who found that the
degree of hypothetical bias was smaller for willingness to pay (WTP) responses relative
to willingness to accept compensation (WTA), private relative to public goods, and firstprice sealed bids relative to a second-price auction baseline. Little and Berrens (2004)
and Murphy, Stevens, and Weatherhead (2005) however argue differently that, responses
to the valuation of private goods had less hypothetical bias compared to public goods.
Also, Ladenburg, Dahlgaard, and Bonnichsen (2011) and Mahieu (2010) found that
gender and socioeconomic factors contribute significantly to the degree of hypothetical
1

bias (HB), whereas Mjelde et al. (2012) found that neither income nor gender affects the
degree of hypothetical bias. Despite the challenge of HB the CVM continues to be a
useful method for estimating the economic value of non-market goods and services
(Johnston et al. 2017).
Mitigating Hypothetical Bias
The identification of hypothetical bias in CVM studies has led to the introduction
of various approaches for mitigating it to obtain hypothetical responses close to the real
values.
Budget and Substitutes Reminder
The use of budget and substitutes reminders is an ex-ante hypothetical bias
mitigation approach. Here statements are included in the survey which informs the
respondent to be mindful of his income and household budget and other substitute goods
before answering the WTP question. Loomis, Gonzalez-Caba, and Gregory (1994) tested
if respondents consider their budget constraints and prices of substitute goods in WTP
surveys. They found that responses from a treatment group who were given budget and
substitutes reminder were not significantly different from those of respondents who did
not receive the budget and substitutes reminders, that is, control group. Likewise,
Kotchen and Reiling (1999) included substitutes and budget constraint reminder in their
CVM study and also found that it did not have any effect on the average WTP estimate.
2

However, Whitehead and Blomquist (1991), Whitehead and Blomquist (1995) also found
that information about substitute goods decreases WTP estimates in a CVM survey.
Whitehead and Blomquist (1999) and Neill (1995) have therefore suggested that
descriptions and questions about substitute goods in CVM surveys should be worded
carefully to ensure hypothetical WTP estimates that are close to real estimates.
Cheap Talk
Cheap talk is defined as a non-binding communication between players that has
no direct effect on their payoffs in the game. It is included in a CVM survey as nonbinding statements that describe the issue of hypothetical bias to a respondent before he is
asked to answer the hypothetical WTP question. Cummings and Taylor (1999) were first
to design and use a cheap talk script in a CVM survey for the purpose of mitigating HB.
Thus the objective of the cheap talk script is to alert a respondent about the undesirable
difference between a hypothetical and real response and motivate him to state his real
value (Silva et al. 2011). Cheap talk is, therefore, an ex-ante approach of mitigating
hypothetical bias, because it is designed to tackle the issue of hypothetical bias before a
respondent answers the WTP question.
Studies by Cummings and Taylor (1999), Aadland and Caplan (2003), Carlsson,
Frykblom, and Lagerkvist (2005) found that cheap talk is effective in mitigating
hypothetical bias whereas Brummett, Nayga, and Wu (2007) found that cheap talk
ineffective in mitigating hypothetical bias. The effectiveness of cheap talk has been
3

found to be a function of price (that is, bid) and respondents’ prior experience with the
good. Murphy, Stevens, and Weatherhead (2005) and Brown, Ajzen, and Hrubes (2003)
both found that cheap talk was more effective at higher bids. Also, Lusk and Hudson
(2004) and List and Gallet (2001) found that respondents who were more informed or had
an experience with the good or service being valued tend to give hypothetical responses
closer to real responses.
Aadland and Caplan (2006) pointed out that the cheap talk script used by
Cummings and Taylor (1999) and List (2001) gave an explanation of HB that tilted
responses to a particular direction. Hence they designed a neutral cheap talk script, to
prevent the likelihood of tilting respondent's response to a particular direction, in their
CVM study and found that neutral cheap talk script increased HB instead of reducing it.
But Silva et al. (2011) argued differently that neutral cheap talk script was able to
mitigate hypothetical bias. Penn and Hu (2018b) stipulated that cheap talk was most
effective in mitigating HB when it used in valuing public goods and also when used
together with other HB mitigation techniques.
Due to these varying results on the effectiveness of cheap talk approach in
mitigating hypothetical bias; researchers have therefore been advised to use the cheap
talk treatment with much caution and also word their cheap talk scripts more carefully
(Silva et al. 2011, Johnston et al 2017).
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Confirmation (Oath or Honesty Priming)
The confirmation approach, also known as the honesty and realism approach, is
an ex-ante hypothetical bias mitigation technique that urges a respondent to answer
honestly by confirming that he would still pay the same stated hypothetical value for the
good given a real situation. Some studies required respondents to swear an oath.
Jacquemet et al. (2013) included an oath treatment, where they asked respondents to
swear to tell the truth, in a second price auction. They found that the oath treatment was
more effective in mitigating HB than the hypothetical treatment. Below is the oath they
used:
I the undersigned (name) swear upon my honor that, during the whole
experiment, I will tell the truth and always provide honest answers.
Also, Magistris and Pascucci (2014), de-Magistris et al. (2014), and Howard et al.
(2017) found honesty priming ineffective in mitigating HB. However, Johnston et al.
(2017) assert that including oaths in CVM surveys influences WTP by reducing its
estimates. Also, confirmation approach has been found to be more powerful in
mitigating hypothetical bias when combined with cheap talk (Loomis 2014).
Certainty Follow-Up
Champ et al. (1997) argued that hypothetical bias is a result of respondent
uncertainty in responses to WTP question. Certainty follow-up is an ex-post approach
where a respondent is asked to state his level of certainty regarding his stated WTP
5

response. Responses are then re-coded according to some arbitrarily-chosen degree of
certainty. That is, if respondents select certainty levels below the arbitrarily chosen
degree then their response to the WTP question is recoded as ‘No' and if they select
certainty levels above then their WTP responses are recoded as ‘Yes’. Blumenschein et
al. (1998, 2001) and Johannesson et al. (1999) found that adjusting WTP responses using
certainty follow-up responses reduces the difference between the hypothetical and real
responses.
Penn and Hu (2018a) also found that the certainty follow-up approach mitigates
hypothetical bias more than cheap talk approach. Champ, Moore, Bishop (2009),
Morrison and Brown (2009) also found certainty follow-up more effective in mitigating
HB compared to cheap talk. Whitehead and Cherry (2007) found that though certainty
follow-up was effective in reducing ‘Yes' response to WTP question, it was even more
effective in mitigating HB when used in conjunction with ex-ante approaches like cheap
talk and budget and substitutes reminder. Petrolia and Kim (2011) also found that
respondents reason of uncertainty about the good being valued affects their certainty
follow-up response.
Contributions of This Thesis
The objective of this research was to test and compare the effectiveness of three
specific hypothetical bias mitigation techniques in a CVM survey soliciting beachgoers'
WTP for beach conditions information. Thus this study included a budget and substitute
6

reminder questions which were an extended version of the budget and substitutes
reminder treatment. Here we did not only ask respondents to be mindful of other
substitute goods available, as was done in Whitehead and Blomquist (1991), Neill (1995),
and Kotchen and Reiling (1999) who only gave the treatment as a statement. We asked
for active participation by requiring respondents to not only read it but to give a response.
Here, we also asked them if the service being proposed was affordable to them based on
their household budget and if they could access similar beach conditions information
without paying for it; as well as if they would prefer to spend their household budget on
other things other than the proposed service.
The survey also tested a brief cheap talk script but respondents were required to
select a response to the script even before answering the WTP valuation question. Each
respondent received a certainty follow-up in addition to their assigned treatments, and the
effects of the two treatments were compared to the use of certainty follow-up
adjustments.
Loomis (2014) asserted that the combination of cheap talk and confirmation
treatment reduces hypothetical bias more than either one of the treatments separately.
Thus this study sought to test the combined effect of cheap talk and confirmation
treatments in mitigating HB. Our cheap talk script was short and neutral, that is,
designed to prevent the likelihood of tilting respondent's response to a particular
direction, which explicitly told respondents to answer as if they were actually paying for
7

the service. Also, the script elicited active participation by respondents by asking them if
they would select a response to the WTP valuation question as if they were actually
paying for it.
Finally, from a policy standpoint, this study sought to estimate the welfare associated
with the provision of beach conditions information in the context of a proposed
expansion of a beach conditions monitoring system for the Gulf Coast. Prior to this
study, Murray, Sohngen, and Pendleton (2001) asserted that information on beach
condition affected beach patronage but did not estimate welfare. To the best of our
knowledge, this is the first study to do so.
Objectives of the Study
The overall objective of this research is to test the relative effectiveness of three
HB mitigation techniques and how each technique reduces HB by reducing WTP
estimates in the context of a survey to estimate the value of an expanded beach conditions
monitoring system. The specific objectives are as follows.
1. The methodological objective of this research is to test the effectiveness of
three hypothetical bias mitigation techniques:
i. Budget and substitutes reminders with active participation treatment
ii. Cheap talk with active participation treatment
iii. Certainty follow-up adjustments
8

2. The policy objective of this research is to estimate beachgoers’ willingness to
pay (WTP) for access to an expanded beach conditions reporting service for
Gulf Coast beaches.

The research hypotheses (null and alternative) associated with the above
objectives are:
a. Hypotheses associated with Methodological Objective
1. HM10: The presence of a budget and substitutes reminder treatment (BSAP)
does not significantly reduce hypothetical bias (as measured by a reduction in
estimated WTP) relative to a control (C).
HM1A: The presence of a budget and substitutes reminder treatment (BSAP)
does significantly reduce hypothetical bias relative to a control (C).
This is a one-sided test: WTP(Control) > WTP(BSAP)
2. HM20: The presence of a cheap talk with active participation treatment
(CTAP) does not significantly reduce hypothetical bias (as measured by a
reduction in estimated WTP) relative to a control.
HM2A: The presence of a cheap talk with active participation treatment
(CTAP) does significantly reduce hypothetical bias relative to a control.
This is a one-sided test: WTP(Control) > WTP(CTAP)
9

3.

HM30: The presence of a budget and substitutes reminder treatment (BSAP)
does not significantly reduce hypothetical bias (as measured by a reduction in
estimated WTP) relative to a certainty follow-up (CFU).
HM3A: The presence of a budget and substitutes reminder treatment (BSAP)
does significantly reduce hypothetical bias relative to a certainty follow-up
(CFU).
This is a one-sided test: WTP(CFU) > WTP(BSAP)

4. HM40: The presence of a cheap talk with active participation treatment
(CTAP) does not significantly reduce hypothetical bias (as measured by a
reduction in estimated WTP) relative to a certainty follow-up.
HM4A: The presence of a cheap talk with active participation treatment
(CTAP) does significantly reduce hypothetical bias relative to a certainty
follow-up (CFU).
This is a one-sided test: WTP(CFU) > WTP(CTCT)

b. Hypotheses associated with Policy Objective1:

1

Note that we collected data on and controlled for several other factors that may affect

responses. Those discussed here are the "key" ones to the study.
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1. HP10: Beachgoers’ WTP for access to beach conditions reporting service
for Gulf Coast beaches is not significantly different from zero.
HP1A: Beachgoers’ WTP for access to beach conditions reporting service
for Gulf Coast beaches is significantly different from zero.
This is a one-sided test: WTP > 0.
2. HP20: Beachgoers’ WTP for access to a beach conditions reporting service
does not differ based on the particular beach or beaches that a respondent
visits or intend to visit,
HP2A: Beachgoers’ WTP for access to a beach conditions reporting
service differ based on the particular beach or beaches that a respondent
visit or intend to visit,
3. HP30: Beachgoers’ WTP for access to a beach conditions reporting service
does not differ based on the particular beach information,
HP3A: Beachgoers’ WTP for access to a beach conditions reporting
service differ based on the particular beach information,
This is a two-sided test: WTP (Information item i) ≠ WTP (Information
item j)
4. HP40: Beachgoers’ WTP for access to a beach conditions reporting service
does not differ based on the frequency of visit to the beach by respondents.
11

HP4A: Beachgoers’ WTP for access to a beach conditions reporting
service differs based on the frequency of visit to the beach by respondents.
This is a one-sided test:

12

 WTP
0
 visit frequency

CHAPTER II
CONTINGENT VALUATION METHOD (CVM)

This section discusses the Contingent Valuation Method, its history, application,
challenges, NOAA panel recommendation and application of CVM to relevant to beaches
in this study.
History
The CVM has been used by economists to estimate the monetary value of
environmental goods and services since the early 1960’s. The CVM is a common type of
the Stated Preference (SP) methods which are preference elicitation methods used to
measure the demand for environmental goods or services in a survey, lab experiment, or
polls (Johnston et al. 2017). Hence the SP method relies on respondent's choices which
are often hypothetical, unlike the Revealed Preference (RP) method which estimates the
demand for environmental goods and services by observing respondents choices for
closely related market goods and services (Boxall et al. 1996). Many researchers prefer
the RP method since it relies on revealed data compared to the SP method which relies on
hypothetical data. The SP method is therefore used often in situations where no revealed
nor market value exists and also for valuing the existence value of a good. A major
drawback of SP method is that respondents' hypothetical responses may not converge to
13

their actual preferences (Wardman, 1988). However, Adamowicz, Louviere, and
Williams (1994) found that SP estimate for improvements in recreational fishing water
resource was similar to the RP estimate for the same good.
Thus the CVM as a type of the SP method is used to estimate the economic value
of goods or services for which markets do not exist by finding the willingness to pay
(WTP) value for an increase in quantity or quality of the good or the willingness to accept
compensation (WTA) value for the degradation of quality or for a decrease in quantity of
a good. The use of the CVM for estimating individuals’ values for environmental goods
became more commonly used in the 1980s and 1990s due to the introduction of
environmental and natural resource damage assessment in the US, where the CVM was
used mainly to evaluate the monetary equivalent of environmental and natural resource
damages such as oil spills (Carson, Flores, and Meade 2001).
Early Application of CVM
To ensure that all freshwater bodies in the US were unpolluted and safe enough
for activities like swimming, fishing etc. the Clean Water Act was passed into law in
1972, after which studies by Mitchell and Carson (1989) and Carson and Mitchell 1993
used the contingent valuation method to ascertain the overall economic benefits of the
Clean Water program by estimating respondents WTP for improvement in freshwater
quality.
14

The CVM has been used to estimate the existence value of other environmental
and natural resources like estimating WTP value waterfowls (Hammack and Brown,
1974); also to find the monetary value of wetland preservation Ready, Whitehead, and
Blomquist (1995) used the CVM. Bishop et al. (2017) also estimated the willingness of
households to pay extra taxes for the prevention of oil spill in the Gulf of Mexico.
Tisdell, Wilson, and Nantha (2008) likewise used the CVM to evaluated how
respondents’ WTP for the preservation of a wildlife species.
To demonstrate that the CVM is not only useful in estimating environmental and natural
resources only, several studies in non-environmental sectors have also used the method to
value individuals WTP for improvement in a good or service. For instance, in
transportation sector study by Jones-Lee, Hammerton, and Philips (1985) employed the
CVM to estimate the value of risk reduction in transportation. The CVM has also been
employed in the medical field to estimate respondents WTP for risk reduction in death
resulting from a heart attack (Acton, 1973) as well as estimating respondents WTP for
risk of having respiratory diseases (Krupnick and Cropper, 1992).
Exxon Valdez
Ciriacy-Wantrup (1947) was first to make mention of the CVM as a way to
measure demand for public goods by finding out respondents WTP for the good.
However, the method was first practically used after almost two decades by Davis (1963)
after its initial introduction. Davis (1963) estimated the value of a recreation site by
15

estimating respondents WTP for access to the site; he then compared the WTP estimate to
respondents’ travel cost to the site which is a type of Revealed Preference method but he
found that both methods gave similar estimates. After which other academic studies kept
using the CVM to value nonmarket goods and services but the popularity of the CVM
largely increased after the litigation of the Exxon Valdez crude oil spill in March 1989.
This spill led to increased interest in the CVM since eleven million gallons of oil was
spilled in Prince William Sound, Alaska causing damages to a number of natural
resources hence to measure the economic value of these damages the method was
employed by the state of Alaska (Smith, 2000). Apart from those directly affected by the
oil spill like resort owners, fishermen, recreationists etc. Exxon Valdez was expected to
compensate for nonuse and existence values of the damaged natural and environmental
resources as well (Portney, 1994, Champ et al. 1997). Following the law suit by US
Federal government and state of Alaska against Exxon Valdez, different environmental
valuation methods were sought to measure the value of loss due to the oil spill which led
to the increase in attention on the use of the CVM which also led to a series of
weaknesses identified in the method (Kling, Phaneuf, and Zhao 2012). Carson et al.
(1993) were also funded by the state of Alaska to use the CVM and a national US sample
to estimate their WTP for the prevention of oil spill like that of Exxon Valdez. They
found a total estimate for the oil spill prevention as $3billion which was far more than the
$4 million Hausman, Leonard, and McFadden (1995) later estimated since their study
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took into consideration only use values and not nonuse and existence value as did Carson
et al. (1993). Exxon Valdez settled out of court and paid approximately $3 billion to the
state of Alaska (Carson, 2012). To reduce the possibility of an oil spill and recompense
for damages from such spills in the US, Congress passed a new law which was ‘The Oil
Pollution Act' in 1990. This Act led to the NOAA mandate to establish regulations for
damage to nonmarket or existence goods assessment (Portney, 1994).
NOAA Panel Recommendation for CVM Use and CVM Challenges
The National Oceanic and Atmospheric Administration (NOAA) tasked with the
above mandate set up an expert panel ‘Blue Ribbon’ in 1992 led by Kenneth Arrow and
Robert Solow to evaluate and report if the CVM was valid and reliable for measuring
existence and nonuse values, due to the studies that either praised or condemned the
CVM (Arrow et al. 1993). The expert panel although concluded that the CVM was
reliable to use in the court of law to establish nonuse and existence value of damage
assessment outlined a series of guidelines to ensure the validity and reliability of
estimates from CVM. These guidelines include: the use of face to face interviews rather
than phone or mail surveys, use of WTP rather than WTA, use of referendum elicitation
style, including an introductory description scenario of proposed program, including a
budget and substitutes reminder in survey, and an inclusion of a follow up question after
their WTP valuation question which ask respondents how certain they are about their
stated WTP value (Portney 1994; Kling, Phaneuf, and Zhao 2012).
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Many valuation studies have since the Exxon Valdez oil spill used the
recommendation from the NOAA expert panel of 1992 to value the existence and nonuse
value of goods and services. Thus on April 20, 2010 when the BP accident occurred
releasing oil spill about 20 times large as that of Exxon Valdez into the Gulf of Mexico
economists and attorneys relied on earlier CVM studies to calculate existing value of
natural and environmental resources that were damaged by the spill (Kling, Phaneuf, and
Zhao 2012).
However, the CVM has been criticized by economists and psychologists for its
validity (accuracy) and reliability (consistency) in estimating the true value of nonuse and
existence value of goods and services due to the difference between hypothetical and real
responses which is referred to as hypothetical bias. For instance, CVM studies by Seip
and Strad (1992); Duffield and Patterson (1991) found that respondent’s hypothetical
WTP estimate was significantly greater than their actual payment for the same good.
Hausman (2012) also asserts that although the CVM continues to be a popular method, it
is hopeless for valuing the monetary value of goods and services due to three challenges
that it still faces despite the numerous studies to improve its reliability and validity. He
outlines the 3 challenges as the presence of HB in hypothetical responses, the disparity in
WTP and WTA estimates and embedding problem which covers scope issues as well.
The method has also been criticized especially in situations where respondents have no
experience with the good which then makes it unrealistic to give monetary value to good
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they have no experienced with (Smith, 2000). It has also been argued that respondents do
not consider seriously the value they place on the good or service being estimated
because their responses are unbinding to real situations described by the term
inconsequentiality (Kling, Phaneuf, and Zhao, 2012); and also respondents also fail to
take into account their disposable income (budget constraint) when hypothetically stating
their WTP. Those who use the method have also been criticized for providing only
sketchy details on the scenario of the proposed program under study hence may lead to
non-comprehension of the scenario by respondents which then affect their WTP response.
Also, Kling, Phaneuf, and Zhao (2012) also assert that though the Exxon Valdez and BP
oil spills has enhanced the CVM validity and reliability there are other vital issues about
the method that should be further investigated. These issues include validity test of
consequentiality, rigorous scrutiny of the revealed preference methods as well, the effect
of incentive compatibility on CVM validity, and interpretation of validity test.
The CVM however, continues to be a popular method or evaluating the economic
value of environmental goods and services. Carson (2012) also argues that the CVM is
still relevant in finding passive values in monetary terms for goods and services. He also
argues that the method is not only relevant for natural resource damage assessment but
also for benefit-cost analysis in order to prevent limitless implicit valuation of goods
under study. Kling, Phaneuf, and Zhao (2012) also asserted that the CVM was employed
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to estimate the damage caused natural and environmental resources by the BP oil spill in
2010.
Methodology of CVM
The validity and reliability of CVM largely depend on the survey instrument; so
that a well-designed survey yields hypothetical responses close to real responses (Carson,
2012). A CVM survey is divided into three main parts: The first part usually gives a
brief but detailed description of the current state of good being valued and a hypothetical
scenario about how the proposed program will affect the current state of the good, and
this scenario is made as plausible as possible. Some environmental studies also give a
pictorial description of how the project, if implemented, will help the target population.
The second part asks respondents to make a decision as to whether they are
willing to pay for the program to be implemented. Here the researcher has three main
issues to consider; Elicitation method to employ, that is, whether to use open-ended
questions of which an example is ‘How much would you pay?' Also, the payment card
can be used; here respondents are presented with different payments amounts to estimate
the most they would pay. The referendum elicitation method can also be used, here
respondents select a ‘Yes’ or ‘No’ to the WTP question. Another issue researchers
consider is the Payment vehicle to use, which is whether to use voluntary contributions, a
fee to water or electric bills or a tax increase. Another issue researchers consider here is
payment bid range to include in their survey.
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The final part of the CVM survey solicits respondents’ characteristics and
preferences with respect to the good understudy to measure how their demographics and
characteristics affect their WTP responses (Mitchel and Carson, 1989).
Application of CVM to Beach Studies
Beach Attributes Valuation Studies
Several studies have used the CVM to estimate the value of different attributes of
US beaches including beach water quality, increase in beach access points, improved
beach sanitation. Loomis and Santiago (2013) estimated the economic value of beach
quality improvement and estimated the economic value for beach water clarity and trash
elimination from beaches as $54 and $103 per visitor day respectively. Also, Binkley
and Hanemann (1978) estimated the WTP for beach water quality improvement at a
range of $20 and $26 annually per household. Oh et al. (2008) also used the CVM to
estimate respondents WTP for additional beach access points at a total of $93 million for
Charleston, Hilton Head Island, and Myrtle Beaches located in South Carolina.
Whitehead et al. (2008) also found the consumer surplus of an increased in width and
improved access to North Carolina beaches as $62 and $325 million annually,
respectively. Shivlani, Letson, and Theis (2003) also used the CVM and estimated
individuals mean WTP for access to three Florida beaches namely Crandon Park, Bills
Baggs, and Hobie beaches at $2.12 per visit. Beharry-Borg and Scarpa (2010) also found
respondents WTP value for beach water quality and found that respondents were willing
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to pay more for clearing of trash at beaches. McConnell (1977) also found that
conditions of beach attributes affect the patronage of various beaches and respondents
WTP for beach attributes improvement depends on their household income, number days
they spend at the beach, and conditions prevailing at the beach including air temperature
and congestion.
Beach Conditions Information
Kaminski et al. (2017) found that beachgoers who engage in activities that
involve contact with beach water like fishing, surfing, and swimming tend to seek more
beach conditions information to ensure their safety at the beaches. Pendleton, Martin,
and Webster (2001) studied how individuals in California value beaches and beach
information. They found that information on beach water quality affects the perception of
the coastal economy. The study concluded that without any source of beach water
conditions monitoring residents will not only keep away from enjoying the different
activities at the beaches but will also cause a huge reduction in the number of beachgoers
to the beach due to their perception of beach water pollution. The study, therefore,
recommended that there be improved and timely source of beach conditions information
be made available to increase beach patronage.
Murray, Sohngen, and Pendleton (2001) estimated the value of water quality
advisories and beach amenities and also how information about beach conditions or
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advisories provided by government agencies through media sources affect patronage of
the beach among a sample of beachgoers at Ohio Lake Erie; using the random utility
model they found the seasonal value of removing an advisory as $28 per person and
$277,598 per year for each of the 5 beaches in the study. Hence individuals receiving
information from the media about beach conditions (advisories) had a lower chance of
taking a trip to the beach when there is an advisory. They also found that information on
beach conditions affect beach patronage by beachgoers, but their study could not provide
the WTP value of beach conditions information.
Information Valuation Studies
Lazo, Morss, and Demuth (2009) used the CVM approach to estimate the value
households place on currently available forecasts. They found that the most common
source of weather forecast for respondents was from the local television stations; they
had more confidence in forecasts with shorter lead times, and the value of metrological
services which was estimated as $31.5 billion was significantly higher than its current
value per year in the US. Thompson (1972) estimated the quantitative potential
economic benefits of improvements in weather forecasting using the meteorologiceconomic model. He conducted a survey to ascertain the value per year of losses caused
by weather in sectors including agricultural and industrial sectors; and found that if
efficient predictions of weather forecasts are given the US economy could earn $322
million and also earn $417 million from forecasting accurate weather yielding a total
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benefit of $739 million. Byerlee and Anderson (1982) measured the risk, utility, and
value of rainfall forecast information to farmers who produce and conserve forage/animal
feed taking into consideration the uncertain weather conditions in which these
agricultural activities are done, which therefore compels farmers to invest resources and
time to obtain better future weather information. They used the decision-theoretic
approach to generate a model for the information evaluation of risk-averse decision
maker.
To ascertain the value of information in a Contingent Valuation survey Alberini et
al. (2005) used a split sample to estimate individuals WTP for beach preservation
program in Lagoon Vernice in Italy. They found that when the information about the
program is repeated to respondents it increases their WTP value among respondents with
lower education levels.
This study focuses on finding the monetary value of beach conditions information hence
we look at other literature which values information in order to ascertain the economic
importance of information.
Application of CVM with HB Mitigation
Budget and Substitutes Reminder
Loomis, Gonzalez-Caban, and Gregory (1994) in order to test NOAA 1992 expert
panel recommendation by including budget and substitutes reminder in their survey and
found that it was ineffective in mitigating HB in hypothetical WTP responses. Also,
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Kotchen and Reiling (1999) concluded from their CVM survey estimating the value of
two endangered species (peregrine falcons and shortnose sturgeons) that the budget and
substitute reminders have no effect on respondents average WTP estimate. Below is an
excerpt of their budget and substitute reminder treatment;
“Before you decide if you will vote to approve this proposal, we would like you to keep in
mind that the recovery program will only ensure protection of (species name) in Maine.
Also remember that Maine has 18 other endangered animal species including whales,
turtles, eagles and several other bird species. If approved, money you would be required
to spend to protect peregrine falcons will reduce the amount of money you would have to
spend on the protection of other endangered species, other environmental programs, and
on the everyday products you buy.”
To verify their results, Whitehead and Blomquist (1995) replicated Loomis, GonzalezCaban, and Gregory (1994) study by including a similar substitute information in a CVM
survey estimating respondents WTP for wetland preservation. They concluded that
information about substitute environmental goods increased WTP especially when
sample size is large. Loomis et al. (1996) found that their budget and substitute reminder
which they included in their survey gave WTP estimates that were significantly lower
than the hypothetical WTP estimates and hence they concluded that it was effective in
mitigating HB. Whitehead and Cherry (2007) found that budget reminder and follow up
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treatments gave similar estimates and advised that the ex-ante and ex-post treatments
should be used to complement each other rather than as substitutes.
Cheap Talk
Cumming and Taylor (1999) were the first to use cheap talk script to mitigate
hypothetical bias in the Contingent Valuation Method. They used a questionnaire to
solicit respondents' willingness to pay some contributions for four different public goods,
namely, The Nature Conservancy (NC), Albuquerque (ABQ), Rain Forest (RF) and Path
Foundation (PF). The questionnaire for each public good was divided into three groups
with one treatment (namely real, hypothetical and hypothetical with cheap talk) for each
group. They introduced cheap talk as a long script which explained the hypothetical bias
scenario (why votes of respondents differ in the real and hypothetical referenda) before
respondents are asked to vote. Below is an excerpt from their cheap talk script:
“... in a recent study, several different groups of people voted on a referendum
just like the one you are about to vote on. Payment was hypothetical for these groups, as
it will be for you. No one had to pay money if the referendum passed. The results of these
studies were that on average, across the groups, 38 percent of them voted "yes." With
another set of groups with similar people voting on the same referendum as you will vote
on here, but where payment was real and people really did have to pay money if the
referendum passed, the results on average across the groups were that 25 percent voted
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yes. That's quite a difference, isn't it? We call this a "hypothetical bias." Hypothetical
bias is the difference that we continually see in the way people respond to hypothetical
referenda as compared to real referenda....”
The goods NC, ABQ, and RF were found to have a significant difference between the
real and hypothetical voting behavior thus signifying the presence of hypothetical bias in
the referenda of the three goods. It was found that responses from hypothetical valuation
question with cheap talk were similar to the actual payments which implied that the cheap
talk design was effective in mitigating hypothetical bias.
Murphy, Stevens, and Weatherhead (2005) used a similar experimental design as
Cummings and Taylor but with the following differences: instead of referendum style
they used the provision point mechanism; a contribution range was outlined for
respondents to select from and respondent received a certainty follow up question after
the WTP valuation question. To estimate their individual voluntary contribution for
preservation of endangered species by the Massachusetts Chapter of the Nature
Conservancy. Hypothetical bias existed in the responses. Also, at higher contribution
levels the cheap talk script was found to eliminate hypothetical bias.
Aadland and Caplan (2003) estimated the willingness to pay for curbside
recycling while eliminating hypothetical bias with a cheap talk script. A random sample
of about 1000 households and coordinators of recycling in 35 communities in Utah were
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given a survey over the phone. They used a double-bounded dichotomous-choice model
to estimate respondents’ willingness to pay. By comparing the revealed and stated
preference values a positive hypothetical bias was found in the stated preference
information. The short cheap talk script was found to partially eliminate the hypothetical
bias. Again in 2006, Aadland and Caplan used a more neutral long cheap talk script to
estimate households WTP among two subgroups; without or unaware of curbside
recycling program and households with curbside recycling program. They included three
treatments in the survey: no cheap talk, short cheap talk script and long cheap talk script
with budget constraints and substitutes remainder. Their neutral cheap talk script was
found to exacerbate hypothetical bias. Despite earlier research findings that showed that
long cheap talk scripts are effective in mitigating hypothetical bias in a controlled setting
like a laboratory and field auctions from this research it was found that as script length
increased the degree of exacerbation also increased.
To test the true strength of cheap talk in eliminating hypothetical bias Lusk
(2003), used a mass mail survey instead of the hitherto laboratory or controlled settings
and found that the WTP values decreased substantially with cheap talk script for
respondents who were unknowledgeable about the good (golden rice) and genetic
engineering and vice versa for knowledgeable respondents. Brown, Ajzen, and Hrubes
(2003) used a budget remainder, (where they included a statement that respondents
should answer as if they are really spending their actual money). Subjects were given 12
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different experimental which were generated by crossing four payment levels ($1, $3, $5,
and $8) and three treatments (hypothetical, hypothetical with cheap talk script, and real
payment). Hypothetical referenda for all the four payment levels were constant but
reduced steadily for the real (actual) referendum as the amount of money increased
resulting in an increase in the payment amount. The cheap talk script was more effective
in eliminating hypothetical bias when payment levels increases.
While some studies conducted by Loomis et al. (1996), Brummett, Nayga and Wu
(2007) found cheap talk not able to mitigate hypothetical bias but several studies
including Cumming and Taylor (1999), Aadland and Caplan (2003), Carlsson, Frykblom
and Lagerkvist (2005) found cheap talk script to mitigate hypothetical bias hence yielding
hypothetical responses that are very close to their actual values in their respective
researches.
Payment or contribution levels have been identified to have an effect on the
effectiveness of cheap talk script Murphy et al. (2005); Brown, Ajzen, and Hrubes (2003)
both found that at higher payment levels, cheap talk scripts are more effective in
mitigating hypothetical bias, that is, respondents tend to select hypothetical values closer
to the actual or real value at higher payment levels. Lusk and Hudson (2004); List and
Gallet (2001) have also found that respondents who are more informed or have
experience with the good tend to give hypothetical estimates closer to the real estimate as
compared to their inexperienced or uninformed counterparts. Also, Aadland and Caplan
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(2006), concluded from their study that neutral cheap talk scripts, which are designed in
order to prevent the likelihood of tilting respondent’s responses to a particular direction,
results in the increase of hypothetical bias instead of reducing it. But Silva et al. (2001)
argued differently that neutral cheap talk script was able to mitigate hypothetical bias.
Because of all these mixed results on the effectiveness of cheap talk approach in
mitigating hypothetical bias; therefore, researchers have been advised to use the cheap
talk treatment with much caution and also word the scripts carefully.
Howard et al. (2017) tested how two treatments, cheap talk and honesty priming
would mitigate HB in a choice experiment study for a decrease in harmful algae blooms
in Lake Erie. They found that cheap talk reduced HB by half compared to the control.
Penn and Hu (2018a) did a meta-analysis of earlier literature that has compared control
group estimates and cheap talk treatment estimates. They found that cheap talk was more
likely to be effective when HB was high, and also that the cheap talk mitigates HB more
when used in conjunction with other mitigation techniques like budget and substitute
reminders.
Confirmation (Oath or Honesty priming)
Jacquemet et al. (2013) in order to ensure respondents gave their true value for
protecting dolphins in an auction, they asked respondents to take a solemn oath which is
shown below;
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‘ I undersigned ………………………… swear upon my honor that, during the whole
experiment, I will: Tell the truth and always provide honest answers.’
The study found that the oath was able to mitigate HB even more than cheap talk. Also,
de-Magistris and Pascucci (2014) used 3 treatment groups namely: control, cheap talk
and honesty priming in a Choice experiment survey where respondents were given 8
different goods to value. The honesty priming was found to give the least WTP estimates
implying it was effective in mitigating HB. Likewise, de-Magistris et al. (2014) also
found the honesty priming more effective in mitigating HB as compared to cheap talk and
neutral priming treatments. However, Howard et al. (2017) found honesty priming
ineffective in mitigating HB.
Certainty Follow-Up
Blomquist, Blumenschein, and Johannesson (2009) compared two types of
certainty follow up question formats, that is, two-point scale (‘definitely sure' and
‘probably sure') and a 10-point certainty scale (with point 1 as not at all certain and point
10 as very certain) to establish their relationship. While they found both types able to
mitigate HB by reducing WTP estimate. They selected responses close to 10 on the
10point certainty scale corresponded to ‘definitely sure' on the two-point scale.
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Blumenschein et al (2008), compared three treatments; real payment, follow up
and cheap talk to value type -2 diabetes program. They used the two-point certainty scale
below;
'If you answered YES (NO), are you 'probably sure' or 'definitely sure' that you would
(not) buy the diabetes management service here and now at a price of $40? Please circle
your answer below.'
They found the follow-up treatment to mitigate HB thus yielding an average value of $20
as compared to the real payment of $22 whereas the cheap talk was found ineffective
yielding an estimate of $44. The study also asserted that the major challenge of the
follow up was selecting the cut- off point on a 10-point certainty scale.
Whereas studies like Blumenschein et al. (2008) and Johannesson et al. (1998)
found the two-point certainty scale able to mitigate HB, the 10-point certainty scale
employed by Etheir et al. (2000) and Vossler et al. (2003) was ineffective in mitigating
HB.
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CHAPTER III
THEORITICAL FRAMEWORK
This section discusses the theory behind individual’s utility maximization,
random utility model, compensating surplus measures.
Utility Maximization
Assume a utility-maximizing agent j subject to income Y j budget constraint that
derives utility from a quantity of beach trips B j , at cost p j , and a composite of all other
goods with normalized prices, X j , purchased with remaining income. But beach trips
are risky goods; specifically, some trips are better than others, and the utility derived
from each trip depends upon how good the trip was. In other words, there is some
probability that each trip will be a “good” trip, but this is not resolved until after the trip
has been taken. The individual holds his own ex ante subjective probability of how good
0
any given trip will be, 0   j  1 .

Suppose the individual has the option to purchase access to a service that provides
information regarding conditions at the beach, at price t j which is constant for any Gulf
Coast beach. Let the superscript i  0,1 associated with the subjective probability of a
good beach trip index the case without the purchase of the beach monitoring information
( i  0 ), and with such purchase ( i  1 ), respectively. With this information from the
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monitoring service in hand, the individual can revise his subjective probability from  j to
0

 1j , where  1j   0j , i.e., the probability of a good trip can be no less, but possibly greater,
with the information than without. Figure 1 below, illustrates the case of constrained
utility maximization for agent j .
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Figure 1 Compensating Surplus Measure
Income (all other goods X )
(Xj)

WTP (CS)
A

U 0 ( 0 )

B

U 1 ( 1 )

C

U 0 ( 1 )

l0

l1

The x-axis measures agent j's number of beach trips (B) and the y-axis measures
aggregate consumption of all other goods x , at normalized prices, such that it also
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B

represents his income. Budget constraint is indicated by the downward sloping curve l0.
Initially, agent j holds subjective probability of a good beach trip  0j , and has initial
utility level, U 0 . Optimal (status-quo) consumption is at the point labeled A . Under the
scenario where the agent is in possession of the information from the beach conditions
monitoring service, subjective probability of a good trip increases from  0j to  1j .
Which implies that increase in  0j results in an increase in the marginal utility of a beach
trip thereby shifting the indifference curve U 0 downward along the budget constraint to

U 1 which is a higher utility compared to U 0 . Thus agent j under these condition is
expected to choose his optimal consumption under the alternative case at point B . The
CV is shown graphically by shifting the budget line l0 to a lower (parallel) position l1 ,
until utility is equal to U 0 . CV is then measured as the vertical distance between budget
line l0 and parallel line l1 . This measure is called maximum willingness to pay (WTP),
because it is the maximum amount of money the agent would give up to obtain the beach
information.
Collecting the above details, and assuming additive separability of utility
associated with each good, the constrained expected-utility maximization problem under
each information scenario i  0,1 can be represented as:
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max EU ij   ijU j  B ij   U j  X ij 
B, X

s.t.

(1)

p j B ij  it j  X ij  Y j

Solving the budget constraint for X ij and substituting the result into the objective
function reduces the problem to a single-variable unconstrained optimization problem:





max EU ij   ijU j  B ij   U j Y j  p j B ij  it j 
B

(2)

i*
j
i
The above yields the optimal number of beach trips, B j  Bi ( j , p j , Y j ) under each

scenario, from which the optimal level of the composite good can also be calculated as

X ij*  Y j  p j Bij*  it j . The above also yields indirect utility functions under each
scenario, respectively:
0
0*
0

U 0j *  U j  B 0*
j  j , p j , Y j  , Y j  p j B j  j , p j , Y j  

(3)
U 1j *  U j  B1*j  1j , p j , Y j  , Y j  p j B1*j  1j , p j , Y j   it j 
Random Utility Model
Utility is not actually observed; rather, the choices of individuals, attributes of the
choices, as well as some set of individual characteristics are observed. Following Haab
and McConnell (2002), equation (3) can be expanded to include the choices, additional
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observables Z j , as well an error term  ij to capture that component of preferences known
to the individual but unobserved by the researcher:

U 0j *  U j  B 0*j  0j , p j , Y j  , Y j  p j B 0*j  0j , p j , Y j  , Z j ,  0j 
(4)
U 1j *  U j  B1*j  1j , p j , Y j  , Y j  p j B1*j  1j , p j , Y j   it j , Z j ,  1j 
If utility from the scenario with the beach information obtained with required payment,

t j , is greater than the utility from the status quo, we have:
U 1*j  U 0*j
U j  B1*j  1j , p j , Yj  , Yj  p j B1*j  1j , p j , Yj   it j , Z j ,  1j   U j  B0*j  0j , p j , Y j  , Y j  p j B0*j  0j , p j , Y j  , Z j ,  0j 
This implies that the j

th

(5)

respondent should choose “yes” as the appropriate response to
th

the CVM referendum. But the random part of the j respondent preferences is unknown
to the researcher, thus we are only able make probability statements about the
respondents ‘Yes’ or ‘No’ response. A respondent's probability of a Yes response
signifies that he thinks he is better off with the proposed beach information service
despite the required payment, thus U j  U j which yield the following probability:
1*

0*

Pr[Yes j ]  Pr U j  B1*j  1j , p j , Yj  , Yj  p j B1*j  1j , p j , Yj   it j , Z j ,  1j   U j  B0*j  0j , p j , Yj  , Yj  p j B0*j  0j , p j , Yj  , Z j ,  0j  



This probability statement for analyzing responses is however too general for parameter
estimation.
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(6)

Adopting a reduced-form for linear utility function for equation (4), the
deterministic component of preferences is linear in covariates and income and the random
preferences are also included as follows:
U 0j  10 0j B0j  20 Yj  p j B0j   β03 ' Z j   0j
U 1j  11 1j B1j  21 Yj  p j B1j  it j   β13 ' Z j   1j

(7)

which has a general form as:

U ij  1i  ij Bij  2i Yj  p j Bij  it j   βi3 ' Z j   ij

(8)

where 1i , 2i , βi3 are the parameters to be estimated. The change in utility is then:
U 1j  U 0j  11 1j B1j  10 0j B 0j    21 Y j  p j B1j  it j    20 Y j  p j B 0j    β13  β03  ' Z j   1j   0j 

(9)

Assuming that the marginal utility of expected number of good beach trips, represented
by  ij B ij , is constant over small changes between the two scenarios, we have

11  10  1 , and the expression simplifies to:
U 1j  U 0j  1  1j B1j   0j B0j    21  20  Yj   20 B0j  21B1j  p j  21t j  β13  β03  ' Zj   1j   0j 

(10)

1
0
Defining β3 '  (β13  β03 )' , and  j   j   j , we have:

U 1j  U 0j  1  1j B1j   0j B0j    21  20  Yj   20 B0j  21B1j  p j  21t j  β3 ' Zj   j

(11)

1
0
Also, recognizing that  j   j is the difference in subjective probability between the two

1
0
scenarios, and labeling the difference as  j   j   j , and making a simplifying
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assumption that the number of beach trips is constant across the two scenarios, that is,

B0j  B1j  B j , we can write:
U 1j  U 0j  1  j B j   21  20 Yj  p j B j   21t j  β3 ' Zj   j 

(12)

Hence the probability of a ‘yes’ response is;

Pr  yes j   Pr  1  j B j   21  20 Yj  p j B j   21t j  β3 ' Z j   j   0

(13)

Welfare Measure and Calculating WTP
Compensating variation (CV) is the Hicksian money measure of a change in
utility in demand theory and was introduced by Hicks (1939). The Hicksian or
compensated demand thus is defined as the demand of quantity of good(s) which results
in the minimization of consumers expenditure on all other goods while staying on the
same budget line and constant utility level. It therefore consists of only substitution
effect and not the income effect and it is used valuing economic policies that are affected
by relative prices. Hicksian demand curve therefore displays the relationship between
quantity of goods demanded and the price of the good while assuming the utility level
and price of other goods are constant, hence it assumes that real wealth of consumer
remains constant. The Hicksian demand curve is also known compensated demand curve
since for price change in goods or service the consumer is compensated. Hence for a
decrease in price of the good or service consumer receives negative compensation to
allow him remain on his original indifference curve. Likewise, for an increase in price of
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the good or service consumers receive positive compensation to enable him stay on the
same indifference curve. To be able to use the Hicksian measure, indirect utility of
income before and after the introduction of the good or service should be stipulated.
Compensating variation is therefore described as maximum amount of money a consumer
is willing to pay to obtain the welfare change that is, increase in quantity or quality of a
good or service (Weber, 2010).
From figure 1, agent j original utility before the beach conditions monitoring
service is U 0 , but with the purchase of the beach service at price t j , his utility is
expected to increase to U 1 . Therefore in order to return agent j to his original utility the
change in price of the beach service that is from 0 to t j is positively compensated to
enable him stay on his original indifference curve U 0 with the purchase of the service.
Thus the maximum amount of compensation agent j requires to keep him on the same
indifference curve after the purchase of the beach conditions monitoring service is
measured as the vertical distance between his initial budget line l0 and l1 . From figure 1
above, Compensating Variation (CV) is the money compensation required for the agent
to be indifferent between the case where the beach conditions monitoring information is
obtained and payment is made, and status-quo particularly, utility is kept constant at
initial utility U 0 . This is shown graphically by shifting the budget line l0 to a lower
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(parallel) position l1 , until utility is equal to U 0 . CV is then measured as the vertical
distance between budget line l0 and parallel line l1 . This measure is called maximum
willingness to pay (WTP), because it is the maximum amount of money the agent would
give up to obtain the beach information. Thus the maximum monetary value (WTP)
which ensures that the individual is indifferent between the proposed CV scenario and the
status quo is represented mathematically by equating the two utility equations to zero as
shown in expression (12) then;
U 1j  U 0j  1  j Bj   21  20 Yj  p j B j   21WTPj  β3  ' Zj   j  = 0

(13)

Solving for WTP, we get:
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(14)

CHAPTER IV
EXPERIMENTAL DESIGN AND SAMPLING
This section discusses the experimental design and sampling technique employed
in the study.
Experimental Design
An internet-based CVM survey questionnaire was designed to ascertain welfare
estimates of providing beach conditions information to beach visitors. It was also
designed to test alternative hypothetical bias mitigation techniques. To our knowledge,
no welfare estimates for beach conditions information exist in the literature. We
programmed this CVM survey using Qualtrics software. We followed the Mississippi
State University human subjects protocol, which is standard across major universities and
the survey received Institutional Review Board (IRB) approval (exemption) on 8/2/17.
The survey consisted of 37 questions, which were designed to have a user-friendly format
with simple language, and formatted such that respondents had the option to take the
survey on a computer, tablet, or a smart phone.
The survey was divided into six sections: the first part of the survey focused on
giving the background of the survey. It gave a brief introduction of what the survey was
about, its purpose, and the organization conducting it. The second section of the survey
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introduced the beach conditions monitoring system and website currently available for
selected beaches in Florida, and asked questions about which beach conditions were most
important to respondents when visiting or planning a visit to a beach. The third section
also asked respondents about information concerning their visit to the beach that we
expected to have an effect on respondents WTP for beach conditions monitoring service.
It then proposed a hypothetical program that would expand the beach conditions
monitoring website to a larger set of beaches across all five Gulf Coast states.
The fourth section of the survey focused on testing two treatments for mitigating
HB in the WTP responses for the online beach conditions monitoring service proposed
for extension to other beaches across all five Gulf Coast states. The HB mitigation
treatments tested were the budget and substitutes reminder and cheap talk with
confirmation. Following the introduction of the hypothetical program, the fifth section
of the survey asked individuals whether they would be willing to support the proposed
expanded program if it were to cost a randomly-assigned amount of money per
household to provide it, using contingent-valuation methods. The last section closed
with series of demographic questions and asked for comments about the survey from
respondents. No personally-identifying information were collected in the survey. The
full survey is presented in Appendix A.
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Section 1: Background Information
Introductory page and informed consent
The opening page outlined the purpose of the survey, provided the informed consent
language, and contact information of the researchers. No information was collected on
this page.
Section 2: Beach Visit Information
Screening question
Each respondent that began the survey was confronted with an initial screening
question, to identify those who visit Gulf Coast beaches. We targeted those who had
visited a Gulf Coast beach during the last 12 months as well as those who were planning
to visit a Gulf Coast beach in the next 12 months. The screening question read as
follows:
“Have you visited a Gulf Coast beach (in Alabama, Florida, Louisiana,
Mississippi, or Texas) in the past 12 months, or intend to visit a Gulf Coast beach
in the next 12 months? (If your home is located on a Gulf Coast beach, please
respond "Yes".)”
o Yes
o No
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Beaches Visited
Respondents were asked to indicate the Gulf coast state(s) whose beaches they
had visited; here they could select as many states as applied. Respondents were then
asked to select the specific beach(s) they visited in the past 12 months in the states they
selected earlier. We hypothesized that the type of Gulf Coast beaches respondents visited
would affect WTP for the online beach conditions monitoring service but no specific
direction was expected.
Beach Visit Frequency
For each Gulf Coast beach respondents said they visited in the past 12 months, the
survey asked them to indicate the total days spent at each. The survey also asked
respondents how many total days they planned to spend at any Gulf Coast beach in the
next 12 months. We hypothesized that respondents beach visits frequency would affect
WTP for the online beach conditions monitoring service positively.
Beach Visit Duration
Respondents were asked if they usually took day-trips or overnight trips to the
beach(s) they selected earlier. Here, we actually defined a ‘day trip’ as a trip where
respondents left their own home and returned to their home the same day. It did not
matter whether it was a full day, a half-day, or a few hours. We also defined an overnight
trip as a trip where they stayed overnight somewhere other than their own home (hotel,
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condo, RV, camping). Trip type (that is, day or overnight trip) is related to cost of their
beach trip and we hypothesized that cost of beach trip affects their WTP for the online
beach conditions monitoring service positively.
Number of People on the Trip
The survey asked respondents to indicate the number of adults (18 years and
older) and children who went on the most recent trip. Cost of beach trip is related to
number of dependents respondents make beach trip with and we hypothesized that
respondents cost of beach trip would affect their WTP for the online beach conditions
monitoring service positively.
Beach Activities
The survey asked respondents to indicate which beach activities they engaged in
during their most recent trip, including fishing, sunbathing, swimming, walking, running
or other exercises, camping, and a write-in category. We hypothesized that the choice of
beach activities will affect WTP but no specific direction was expected.
Mode of Transportation
To help measure the travel cost, that is, how much respondents spend on
transportation for a visit to a Gulf Coast beach, respondents were asked the mode of
transportation they used from their homes on their most recent visit from which their cost
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of travel to the beach could be calculated. We hypothesized that the cost of beach trip
would affect WTP for beach conditions monitoring service positively.
Section 3: Beach Conditions Monitoring Program
The following information about the beach conditions monitoring program
presented to respondents as follows;
“There are many things that can affect how good each day at the beach is, such
as weather, waves, water quality, and crowds.
Usually, a visitor may know only some of the conditions at the beach before
arriving, such as the air temperature.
Currently, there is a free website that allows users to click on a map to view
current conditions at some Florida beaches. Below is a screen-shot of the website
showing all the beaches currently monitored in Florida.”
Subjective Probability of a Good Beach Trip Prior to Service Introduction
To measure a respondent's probability of a good beach trip prior to the
introduction of the beach conditions monitoring service  0j , as required in theory section
in chapter 3,
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“Some days at the beach we might call "good": the weather is good, it is not too
crowded, the water is clear, the waves are not too rough, and so on. But other
days, for one reason or another, we might call "bad".
Out of 10 days at the beaches that you usually visit, how many would you expect
to be "good"?
When answering, consider only conditions at the beach that would make it good
or bad. Ignore things like bad traffic on the drive to the beach, or someone getting
sick on the way, and so on.
(0
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6

7

8

9

10)”

We hypothesized that respondents' subjective probability before the introduction of
service would affect their WTP for the online beach conditions monitoring service
negatively.
Beach Conditions
A list of beach conditions that the proposed online service was expected to
provide to subscribers was also included in the survey and respondents were asked to
select the beach condition(s) they were most interested in before making a trip to a Gulf
Coast beach. For respondents to be willing to pay for the beach conditions monitoring
service then they were expected to be interested in conditions prevailing at the given
beach. We hypothesized that beach conditions respondents were interested in affect
WTP for the online beach conditions monitoring service positively.
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Proposed Beach Monitoring Service Expansion
The survey also informed respondents of plans to expand the beach conditions
monitoring service to other Gulf Coast beaches as follows:
“A plan is being considered to expand beach conditions monitoring to public
beaches across all 5 Gulf Coast states. It would also be available as an app on
your smartphone.
The plan would maintain monitoring at the 28 existing Florida beaches, plus add
a total of 48 new beaches:
• 6 in Alabama
• 10 more in Florida
• 6 in Louisiana
• 6 in Mississippi
• 20 in Texas.”
To ascertain whether the proposed app will improve beach trips the question below was
asked:
“Do you think using the beach monitoring website and app would increase your
chances for a “good” day at the beach?
o Yes
o No
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o Not sure”

Respondents who selected ‘No’ or ‘Not Sure’ response, were automatically assigned an
improvement of 0. Then, only those that selected ‘Yes’ response were asked the next
question about how much the proposed app will improve beach trips.
Subjective Probability of a Good Beach Trip after Service Introduction
To measure respondents’ subjective probability of a good beach trip with the
introduction of the monitoring service,  1j we asked the following question;
“Earlier, you said you expect $X out of 10 days at the beach to be "good". How
many days at the beach would you expect to be "good" if you had access to the
beach monitoring website and app?
(0
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10)”

We hypothesized that respondents subjective probability after the introduction of service
would affect their WTP for the online beach conditions monitoring service positively.
Section 4: Treatments
Each respondent received a statement that told respondents to be mindful of their
budget and other substitutes goods and determine if the service was affordable to them as
follows;
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“We would like to know if you would be willing to pay for access to this website
and app if the subscription fee were $X per month.
But before you answer, think about your budget, whether you could afford it, and
about the other things you could spend this money on instead.
Also, think about other ways you might access the same or similar information
without having to pay for it.”
Respondents were randomly assigned into three groups and each group received either a
control, or a budget and substitute reminder, or cheap talk with confirmation.
Control group
A group of respondents received the control group which only asked respondents
if they are willing to pay an assigned amount for the service without any inclusion of HB
mitigation treatment.
Budget and Substitutes Reminder Treatment
Also another group of respondents received the budget and substitutes reminder
treatment before the WTP valuation question as follows;
“So thinking about your budget, is $X per month really affordable for you?
o Yes
o No
o Not sure”
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“Are there other things that you are more likely to spend your money on first?
o Yes
o No
o No sure”
“Do you think you could access the same or similar information just as easily without
having to pay for it?”
o Yes
o No
o Not sure”
We hypothesized that budget and substitutes treatment would affect respondents WTP for
the online beach monitoring service negatively.
Cheap Talk with Confirmation Treatment
The cheap talk with active participation treatment was given to a section of
respondents before they were asked the WTP valuation question as follows;
“When answering survey questions like this, more people say Yes to paying even
though they are not very sure whether they would actually pay for it.
Even though you are not actually paying for the program right now, we would
like you to answer AS IF YOU WERE.
Do you think you can answer as if you actually had to pay for it today?
o Yes
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o No
o Not sure”
We hypothesized that the cheap talk with confirmation treatment would affect
respondents WTP for the online beach conditions monitoring service negatively.
Section 5: Valuation
Contingent valuation scenario
This section presented the contingent scenario framing the proposed beach conditions
monitoring program as shown below;
“With the expanded beach conditions monitoring website and app, the conditions
at any of the 28 currently monitored beaches in Florida plus the 48 additional
beaches in Alabama, Florida, Louisiana, Mississippi, and Texas would be
accessible from your smart-phone, laptop, or other device. Beach conditions
would be updated daily. There would be a subscription fee to access the website
and app.
The fee would be paid online, to the provider of the service, just like you would
pay for any other subscription to an online service or app. Access would require a
log-in name and password, provided to you after payment. The subscription
would be month-to-month, so you could subscribe for as few or as many months
as you like.”
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Respondents were then asked if the details of the proposed website and app were clear to
them and if not, were asked to state areas that were unclear to them.
Elicitation Style
The referendum style was used to elicit responses to the contingent scenario.
Respondents were asked to respond ‘Yes’ or ‘No’ to the valuation question (detailed
below).
Payment Vehicle
The payment vehicle used for this survey was a monthly subscription fee. Since
the beach conditions online monitoring service was a private good, respondents who
wanted access to the service would have to pay a monthly subscription fee and
respondents could subscribe to as few or as many months they wanted.
Bids
Selected bids for our survey were $1, $5, and $10 per-month. Each respondent
received a randomly-assigned single bid from this set of bids, which represented monthly
subscription fees. We chose these ranges of bids they represent plausible prices for
similar services and apps, and we expected these bids to cover the range of WTP for the
service.
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Valuation Question
The valuation question was presented in the survey as follows;
“So based on what we've told you about the beach conditions monitoring website
and app, would you be willing to pay $X per month for access?
(Remember that the subscription would be month-to-month. So you could
subscribe to as few or as many months as you like.)”
o Yes, I would pay $X per month to use it
o No, I would not pay $X per month to use it
Certainty Follow-up
The survey also included a follow question verifying respondents response who
earlier selected ‘Yes’ to WTP valuation question since we wanted a more conservative
WTP estimate as follows;
“On a scale from 1 to 10, how sure are you about being willing to pay $X per
month? (1=Not at all sure and 10=Very sure).”
We hypothesize that incorporating respondent uncertainty into our analysis will decrease
estimated WTP.
Months of Interest
Respondents were also asked to select which month(s) out of the year they would
subscribe to the beach conditions monitoring website and app as follows:
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“Which months out of the year do you think you would subscribe to the beach
conditions monitoring website and app? (Check all that apply.)”
o

January

o February
o March
o April
o May
o June
o July
o August
o September
o October
o November
o December

We hypothesized that number of months respondents were interested in subscribing to the
service would affect WTP for beach conditions monitoring service positively.
Section 6: Demographics and Respondent Comments
Household Income
The survey gave 11 income ranges from $7,500 and below to $250,000 and
above, and respondents were asked to select the range their household annual income
falls. We hypothesized that respondents household income would affect their WTP for
beach monitoring service positively.
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Location
Here we asked respondents for their zip code, from which we could determine
city and state of residence as well as distance to beaches visited. We hypothesized that
the distance from respondents' homes to the beach(es) visited would affect WTP
negatively.
Age and Sex
Respondent year of birth and sex was also asked. We hypothesized that age and
sex would affect WTP, but no direction was specified.
Respondent Comments
Finally, respondents were allowed to add comments they had about the survey on
this page.
Sampling
Population of Interest
The population of interest was adults (18 years and over) that visit U.S. Gulf
Coast (Alabama, Florida, Louisiana, Mississippi, and Texas) beaches.
Survey Sample
A non-probability-based sampling technique, that is, snowball convenience
sampling was used to draw our sample from the population of interest. Unlike a
probability sampling technique where each member of the population is given an equal
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chance of selection to be part of the sample, the snowball convenience sampling
technique (a non-probability sampling technique) is a sampling technique employed due
to convenience of sample selection to researcher and respondents who first receive the
survey are requested to also send the survey to others as well. We therefore selected
individuals and sent out the survey to them to respond after which we requested them to
also sent out the survey to other colleagues of theirs to respond and also send to others to
respond as well. The sample is also a convenience sample because we only sent out the
survey to individuals we could get and subsequent selection of sample were out of our
control. Hence due to this sampling technique we employed results from this study may
not be generalizable to the entire population. The sample was obtained by distributing
the survey to a few volunteers from the 5 Gulf Coast states and asked them to also send it
out to colleagues, friends, and families who were willing to fill out the online survey and
the new volunteers also sent it to others as well. Below is the list of individuals and
organizations we sent the survey to and how they resent it to others.
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Table 1

Table of survey distributors and medium of distribution

Name

Organization
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi-Alabama Sea
Grant Consortium (MASGC)
Mississippi State University
(MSU)
City of Biloxi
Gulf Coast Ocean Observing
Systems(GCOOS)
Gulf Coast Ocean Observing
Systems(GCOOS)
Louisiana State University
(LSU)
Mobile Bay National Estuary
Program
Mobile Bay National Estuary
Program
University of Florida
Mississippi State University
(MSU)
Mississippi State University
(MSU)
University of Texas Rio
Grande Valley (UTRGV)
University of Texas Rio
Grande Valley (UTRGV)

Melissa Schneider
Vincent Creel
LaDon Swann
Steve Sempier
Tina Miller-Way
Phillip Hinesley
Karen Brasher
Cecilia Dobbs-Walton
Barb Kirkpatrick
Nadine Slimak
Rex Caffey
Roberta Swann
Jason Kudulis
Julian Hwang
Elizabeth Nicholson
Chloe Henson
Shelby Bessette
David Hicks
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Method of Distribution
Facebook and Twitter
Facebook and Twitter
Facebook and Twitter
Facebook and Twitter
Facebook and Twitter
Facebook and Twitter
Email
City of Biloxi website
Email
Email
Website
Email
Email
Email
Email
Facebook
Email
Email

Table 1 (continued)
Samuel Brody
Joanie Flynn

Texas A&M .
Gulf and Shores and Orange
Beach Tourism

Email
Website, Facebook, Twitter

Administration
This survey was administered using the internet. The target population was sent
an online Qualtrics version of the survey due to its ease of distribution, study time
constraint, and its speed of distribution to the target population. The survey was
distributed from March 21st to April 20th 2018.
Qualtrics Programing
The survey questions were programed online using Qualtrics. Respondents
received a link in an email or through a Facebook post, Twitter post, etc. and the link took
them to the survey, which they completed online. Also, the survey was designed to be
user-friendly for those with smartphones, tablets and laptops.
Acknowledgement
We are truly grateful to all who helped in filling out this survey and also to those
who helped to distribute it to others.
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Coverage Error
Coverage error is the error in estimates arising from the difference between the
sampling frame and the total population. Our survey was not representative of the
population since it left out beachgoers who had visited Gulf Coat beach for the past 13
months and more. Hence could be one source of error in our WTP estimate.
Sampling Error
Sampling error is the difference between survey estimate and population
parameter and it arises as a result of using a sample instead of the entire population. Due
to the non-probability sampling technique we used for our study, we were not able to
calculate sampling error.
Nonresponse Error
Non response error is the error in estimates as a result of selected members in a
sample’s inability to respond to the survey. We were not able to say anything about
nonresponse error since the sampling technique we used does not enable us to know
respondents who received the survey but failed to answer them.

62

Measurement Error
Measurement error is the error arising from difference between a measured value
of a quantity and its true value. In statistics, error is considered as part of measurement
process hence not a mistake. To minimize measurement error, we worded the CVM
questions very well and had several pretesting done by different people to ensure easy
comprehension of questions and no wording errors.
Consequentiality
Consequentiality in CVM survey is whereby respondents are made to believe that
their response has a probability of affecting them (Groothuis et al. 2015). Herriges at al.
(2010) also asserted that consequentiality can be divided into two; payment
consequentiality where respondents are made to believe that they would actually pay their
bid, and policy consequentiality where their response affects policy. Interis and Petrolia
(2014) found that respondents who believed that their response could affect policy
decision chose larger WTP. Vossler, Doyon, and Rondeau (2013) and Penn and Wu
(2018) also found that consequentiality affects respondents WTP estimates. Johnston et
al. (2017) asserted that a good CVM valuation should have an element of
consequentiality.
To ensure that our survey attained consequentiality, we deviated from the four
inconsequentiality principles stipulated by Carson and Groves (2007). First, we ensured
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that only responses from our population of interest were included in our analysis, thus the
first question in our survey was a screening question which ensured that only respondents
who had visited a Gulf Coast beach in the past 12 months could proceed to answer the
rest of the survey while terminating respondents who did not qualify from taking the
survey. Secondly we gave respondents a detailed description of the proposed service and
how the service would be provided to them, that is, individuals could have access to the
online service by paying a monthly subscription fee. Thirdly, we informed respondents
that the online beach conditions monitoring service was currently in use for some Florida
beaches of whose names we specified to them as well to make them believe that the
proposed program is feasible. Then lastly, we gave them reasonable prices or bids for the
online service (that is $1, $5, and $10) to make ours bids as plausible as possible.
Revision
In order to help respondents clearly understand the service being valued and
obtain actual responses, the survey underwent several revisions and received feedback
from economists for instance Matthew Interis asked us to include travel cost questions,
Matthew Interis (Mississippi State University) and Xiaofei Li (Mississippi State
University) also suggested we include questions in the survey that measure respondents
subjective probability prior and after the introduction of beach information service.
Jerrod Penn (Louisiana State University) reviewed our survey and asked us to reduce the
wording for our cheap talk script to ensure respondents understand the statement who
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were requested to review survey questions to ensure if questions were correctly worded
and could collect the attributes intended for questions to measure.

Pretesting
The survey was sent out to some individual for pretesting including Rex Caffey
from LSU, Matthew Interis, Jerrod Penn and their feedback and suggestions was
inculcated in the survey to ensure respondents understood the questions well.
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CHAPTER V
ECONOMETRIC MODEL

This section discusses the Interval regression model as the econometric model
used in the study.
Lower Bound on Willingness to Pay
Haab and McConnell (1997) assert that CVM studies with discrete choice
responses should have bounds placed on WTP responses to prevent it from lying between
negative to positive infinity. A respondent's true WTP is an unobserved random variable.
In the case of a referendum-style CVM question, a respondent says ‘Yes’ or ‘No’ to a
given bid. For respondents who select a ‘No’ response, their true value for the good or
service proposed lies between negative infinity and the offered bid (Haab and
McConnell, 1998). Likewise, for those who choose ‘Yes’, their true value of the good
lies between the offered bid and positive infinity (Cameron, 1988; Carson and
Czajowkski, 2018). In this study, respondents who respond ‘No’ are not made worse off
by provision of the good to others because they can ignore it. That is, at worst, it is
harmless, and there is free disposal which means that a ‘No’ responses to WTP does not
reduce their utility level (Haab and McConnell, 1997). In this case, negative WTP can be
ruled out, and a zero lower bound may be imposed on WTP (Haab and McConnell,
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1997). Thus the unobserved true bid of the service to respondents who selected ‘No’ lies
between the intervals zero and the offered bid.
Interval Censored Model
The regression equation of interest is
WTPj    j B j  Y Yj  p j B j   βZ ' Z j   j

...................................(14)

where WTPj is a continuous outcome for agent j , which could be either observed or
unobserved. When a ‘No’ vote to a given bid is observed, it implies an interval
observation, that is, j  I which yields 0  WTPj  t j . For respondents who vote ‘Yes’
to the offered bid, the outcome is right-censored, that is, j  R thus their true value for
the service is such that WTPj  t j . The likelihood for these censored observations
contains terms of the form Pr(0  WTPj  t j ) for interval data and Pr(WTPj  t j ) for rightcensored data.
The model assumes that the error term is normally distributed with mean zero and
variance  2 , that is,  N (0,  2 ) .
The log likelihood is therefore given as:
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Where  is the cumulative standard normal distribution.
This model coincides with the Random Willingness to Pay model of Cameron (1988) and
Cameron (1991). We use Stata to estimate the above model using the "intreg" routine
(StataCorp, 2015).
Model Specification
Tables 1, 2, and 3 presents variable specifications used for estimating the
willingness to pay equation (14) model below:
WTPj    j B j  Y Yj  p j B j   βZ ' Z j   j

The 'intreg' routine in Stata requires the specification of the two dependent variables, 1)
the lower bound (If respondent votes Yes to bid t, then lower = t; if respondent votes No
to bid t, then lower = 0), and 2) the upper bound (If respondent votes Yes to bid t, then
upper = infinity; if respondent votes No to bid t, then upper = t).
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1
0
i is the scalar coefficient of a good beach trip;  j that is,  j   j   j  ij ( i =0
.

represents subjective probability before introduction of service, i =1 represents subjective
probability after introduction of service). Bij is the total number of beach trips.

Yi is the coefficient for binary choice offered at bid levels t j given agent j ’s income
and price of beach trip ( p j ) and bid ( t j ).
i
Y j represents Income, t j represents bid, p j Represents cost of beach trip.  Z is a vector of

coefficients of agent j specific characteristics, Z j it consists of different characteristics of
agent

j collected in the survey with full description in table 5.1.

Z j includes: Treatments, Beach visit states, Beach activities, Prior awareness of website,

Free information, Beach conditions of interest, “Months of subscription”, Age, Sex, State
of residence, awareness of mote, usage of mote.
Table 2 below gives the name of the variables included in our econometric model and
their full description and their coding.
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Table 2

Table of description and codes of variables included in WTP expression

Variable
Prob_diff

Description
Difference between respondents
subjective probability before and
after beach conditions information

Visit_sum_
State

Total sum of visit to each Gulf
Coast State in the past 12 months

Visit_sum

Total sum of visit to all States

70

Variable specifications

 j   1j   0j
= Visit_sum_al if Alabama; 0 if
otherwise
= Visit_sum_fl if Florida; 0 if
otherwise
= Visit_sum_la if Louisiana; 0 if
otherwise
= Visit_sum_ms if Mississippi; 0
if otherwise
= Visit_sum_ tx if Texas; 0 if
otherwise
= Visit_sum_midwest if Midwest
States; 0 if otherwise
= Visit_sum_south_other if Other
South States; 0 if otherwise

= Visit_sum_al+Visit_sum_fl+Visit_sum_la+
Visit_sum_ms+Visit_sum_tx+
Visit_sum_south_other
+Visit_sum_midwest

Table 2
(continued)
Income

Household income range

= 1 if less than $7,500; = 0 if otherwise
= 1 if $7,500 - $12,499; = 0 if otherwise
= 1 if $12,500-$19,999; = 0 if otherwise
= 1 if $20,000-$29,999; = 0 if otherwise
= 1 if $30,000-$39,000; = 0 if otherwise
= 1 if $40,000-$59,999; = 0 if otherwise
= 1 if $60,000-$84,999; = 0 if otherwise
= 1 if $85,000-$124,999; = 0 if otherwise
= 1 if $125,000-$174,999; = 0 if otherwise
= 1 if $175,000-$249,999; = if 0 otherwise
= 1 if $250,000 or more; = 0 if otherwise
= 1 if $1; =0 if otherwise
= 5 if $5; = 0 if otherwise
= 10 if $10; = 0 if otherwise

$1
$5
$10

Bid value
Bid value
Bid value

Control
Cheaptalk
Budget

Control group
= 1 if control group; = 0 otherwise
Cheap talk treatment
= 1 if cheap talk; = 0 otherwise
Budget and substitute treatment = 1 if budget; = 0 otherwise

Daytripper
Overniter
Bothtripper

Length of time of beach visit

N_kids
N_adults

Number of children on trip
Number of adults on trip

Beach_list
Other_source
Other_source_ns
No_other_source

Proposed new beach list
Other source of beach condition
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= 1 if day trip; = 0 otherwise
= 1 if overnight; = 0 otherwise
= 1 if both; = 0 otherwise

= 1 if ‘yes’; = 0 other wise
= 1 if ‘not sure’; = 0 otherwise
= 1 if ‘no’; = 0 otherwise

Table 2 (continued)
Confused

Confusion about beach
information

Flag
Beach condition
Other beach conditions

= 1 if flag; = 0 otherwise
= 1 if other conditions;
= 0 otherwise

State_zip

State of residence

= 1 if Alabama; = 0 otherwise
= 1 if Florida; = 0 otherwise
= 1 if Louisiana; = 0 otherwise
= 1 if Mississippi; = 0 otherwise
= 1 if Texas; = 0 otherwise
= 1 if Midwest; = 0 otherwise
= 1 if other South; = 0 otherwise

Age

Respondents age

Male

Respondents gender
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= 1 if male; = 0 if female

CHAPTER VI
SURVEY DATA
This section discusses the data on treatments, bids, beach trip information, beach
visit information, demographics from the survey responses from respondents. Data from
an online Qualtrics program eliciting respondents WTP for the proposed beach
conditions monitoring program are discussed in this section.
Data
3,034 individuals logged in to the online link of the survey sent out, but 75 people
out of the total logins did not respond to a single question hence we classified them as
non-starters. Thus leading to 2,959 individuals answering the first question in the survey,
which was the screening question. Out of this number, 199 individuals responded ‘No’
to the screening question, which asked respondents if they had visited a Gulf Coast state
beach in the past 12 months. The 199 respondents who answered ‘No’ to the screening
question were terminated from answering the rest of the survey, leaving 2,760
respondents eligible to continue taking the survey. Out of which 824 respondents failed
to answer other survey question that tested treatments, WTP, as well as income, age etc.
these respondents we classified as early quitters. Therefore, analysis was only based on a
total of 1,936 respondents who answered the entire survey questions. The above
information is also presented in table 3 below:
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Table 3

Summary of total respondents excluded in the survey

Response
Total Logins
Non-starters
Screened-out
Early quitters
Item non-responders
Total survey sample

Number of respondents
3,034
-75
-199
-687
-137
1,936

Distribution of survey HB treatments
Two HB treatments namely Budget and substitute reminder with active
participation (budget) and Cheap talk with active participation (CheapTalk) as well as the
control group was randomly assigned to respondents and each respondent received a
single treatment or control group. Table 4 below shows a distribution of respondents to
the two treatments and control group.
Table 4

Table of distribution of treatments

Treatment

Number of respondents

Percentage of respondents

Budget

636

32.9

CheapTalk

639

33.0

Control group

661

34.1

1,936

100

Total

74

Each treatment group received about one-third of the total sample of 1,936. Hence, we
could conclude that the treatments were approximately evenly distributed among the
groups.
Distribution of survey bids
Three bids values including $1, $5, and $10 which represented the monthly
subscription fee for the beach conditions monitoring service were assigned to
respondents and each respondent received only a single bid. Table 5 shows how the three
bid values were distributed across all respondents.
Table 5
Bids

Table of distribution of bids
Number of respondents

Percentage of respondents

$1

635

32.8

$5

657

33.9

$10

644

33.3

1,936

100

Total

Each bid received approximately one-third of total sample which implies that the bids
were evenly distributed across the sample.
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Distribution of treatments by bids
Also, each treatment group was assigned three bids ($1, $5, $10) which represent
monthly subscription fees and the distribution of these treatments according to the bid is
shown in table 6 below:

Table 6

Table of distribution of treatments by bids (N=1,936)

Treatment

Bid
$1
$5
$10
Budget
34.5
32.7
31.4
CheapTalk
34.6
31.1
33.4
Control group
30.9
36.2
35.2
Each bid was distributed approximately equally among the three treatment groups. Each
treatment was assigned about 30% of all respondents assigned to a particular bid.
Mean Age, Income, and treatment groups
The mean of demographics like age and income are displayed in table 7 given the
respective treatment groups in other to ascertain how well the treatments were distributed
across the entire survey sample.
Table 7
Treatment

Summary table of mean age, income, by treatments (N=1936)
Mean age

Mean income

Budget

55

$ 102,808

CheapTalk

55

$ 101,181
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Control group

54

$ 99,641

The means of age were found as the same across respondents who received the Budget
and CheapTalk treatments and slightly lower for the control group. Likewise, the mean
incomes across the treatment groups were close across the entire survey sample.
Distribution of Respondents Income
Household income ranges are distributed according to the percentage of
respondents within each income range to determine if the survey was evenly distributed
across household income ranges representing the income distribution of the population of
Gulf Coast beachgoers.
Table 8

Summary table of percentage of respondents given their household income
Number of
Respondents

Percentage of
Respondents

Less than $7,500

20

1.0

$7,500 - $12,499

11

0.6

$12,500 - $19,999

25

1.3

$20,000 - $29,999

63

3.3

$30,000 - $39,000

95

4.9

$40,000 - $59,999

286

14.8

$60,000 - $84,999

427

22.1

$85,000 - $124,999

503

25.9

$125,000 - $174,999

295

15.2

$175,000 - $249,999

125

6.5

Income

77

$250,000 or more
Total

86

4.4

1,936

100.0

Majority of respondents representing about 80% were within the household income range
between $40,000 to $174,999.
Beach Trip Data
Also, information on respondents beach trip which includes their beach visit
duration, number of adults and children, and mode of transportation to their most recent
beach trip. Majority of respondents representing (61.7%) usually take night trips to the
Gulf Coast beach trips. Automobile/ motorcycle is also the main mode of transportation
of respondents to their most recent Gulf Coast beach trip.
Table 9

Summary table of respondents beach trip information

Variable
Visit duration
Day trip

Number of
Respondents

Percentage of
Respondents

303

15.7

1,195

61.7

438

22.6

1,936

100.0

18

0.9

1

111

5.7

2

953

49.2

Overnight trip
Both trip
Total
Number of Adults
0

78

3

199

10.3

4

320

16.5

5

81

4.2

6

110

5.7

7

34

1.8

8

43

2.2

9

9

0.5

10

20

1.0

Greater than 10

38

1.8

1,936

100.0

1,211

62.6

1

200

10.3

2

239

12.4

3

114

5.9

4

81

4.2

5

37

1.9

6

23

1.2

7

8

0.4

8

8

0.4

9

1

0.1

10

5

0.3

Greater than 10

9

0.3

1,936

100.0

1,817

93.9

Table 9 (continued)

Total
Number of
Children
0

Total
Transportation Mode
Automobile/
Motorcycle

79

Airplane

104

5.4

Walk/ Bicycle

83

0.4

Other

33

1.7

Total

1,936

100.0

Unconditional Vote (Yes/No) by bid
Respondents vote (that is ‘Yes’ or ‘No’) response to the willingness to pay for the
beach conditions monitoring service were cross-tabulated in table 10 below to show how
each bid affected the vote of respondents.
Table 10

Summary table of percentage of unconditional vote by bid (N=1,936)

Bid

Number of
'Yes' Votes

$1
$5
$10

258
134
65

Total

457

Percentage of
'Yes' Votes
40.6
20.4
10.1

Number of
'No' Votes
377
523
579

Percentage of
'No' Votes
59.4
79.6
89.9

1,479

Table 10 shows that as bid values increase the percentage of respondents who vote ‘Yes'
to WTP valuation question decreases thereby increasing percentage of respondents who
chose ‘No' to the valuation question.
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Conditional votes by bid
The allocation of nine different surveys which were generated by crossing the three
monthly subscription fees ($1, $5, $10) and the 3 different treatments groups (budget and
substitutes reminder treatment with active participation, cheap talk with active
participation treatment, and control groups) are distributed across the entire sample given
by percentage of respondents and is represented in table 11 below:
Table 11

Summary table of percentage of conditional ‘yes’ votes by bids and
treatments (N=1,936)

Treatment
Bids

Control

Budget

$1
$5
$10

29.5
37.3
30.8

35.3
37.3
33.8

CheapTalk
35.3
25.4
35.4

Percentage of ‘Yes’ votes to WTP question was the same for the two treatments (Budget
and CheapTalk) at a bid value of $1 but gave a slightly lower percentage for the control
group at the same bid value. Also, at $5 bid value the Budget and Control group gave the
same percentage of ‘Yes’ votes which was greater than the ‘Yes’ percentage of the
CheapTalk treatment. At the highest bid value, $10, the three treatment groups received
approximately equal percentage of ‘Yes’ votes.
Certainty level of ‘Yes’ votes to WTP
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Respondents who selected ‘Yes’ vote to the WTP for beach monitoring service
were further asked to select how sure they were about their response on a certainty scale
(where, 1 = Not at all sure and 10 = very sure) percentage are shown in table 12 below:

Table 12

Distribution certainty responses by 'Yes' voters
Number of Respondents

Percentage of Respondents

1

3

0.7

2

0

0.0

3

8

1.8

4

11

2.4

5

52

11.4

6

47

10.3

7

92

20.1

8

91

19.9

9

37

8.1

10

116

25.3

Total

457

100.0

Certainty Level

Certainty level 10 recorded the highest number of ‘Yes’ responses to WTP question,
representing very sure ‘Yes’ response to WTP question.
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Probability of Good Beach Trip
Majority of respondents indicated that their probability of a good beach trip prior
to the introduction of beach monitoring service was 70 and 80 percent also majority
indicated their probability of good day at Gulf coast beach as 80 to 100 percent after the
introduction of the beach monitoring service. Majority of respondents (52%) indicated
that their probability of good beach trips before and after the introduction of beach
monitoring service was the same.
Table 13

Summary Table of Respondents Number of Good Days Prior and Post and
Introduction of Beach Conditions Monitoring service and its difference (N =
1,936)

Number of Good
Day
Prior probability

Number of
Respondents

Percentage of
Respondents

( 0j )
0/10

4

0.17

1/10

1

0.04

2/10

9

0.38

3/10

25

1.04

4/10

59

2.47

5/10

190

7.94

6/10

239

9.99

7/10

715

29.88

83

8/10

749

31.29

9/10

240

10.03

10/10

162

6.77

0/10

4

0.22

1/10

2

0.11

2/10

5

0.28

3/10

5

0.28

4/10

11

0.61

5/10

52

2.87

6/10

82

4.52

7/10

273

15.04

8/10

431

23.75

9/10

416

22.92

10/10

534

29.42

1,011

52.2

338

17.5

391
84

20.2

Post probability
(  1j )

Table 13 (continued)

Difference in Probability

( j   1j   0j )
0/10
1/10
2/10

3/10

148

7.6

29

1.5

15

0.8

2

0.1

1

0.1

1

0.1

4/10
5/10
6/10
7/10
10/10
Beach Visit Information

Also, respondents beach visit information were collected which includes the Gulf
Coast states whose beaches they visited as well as the particular Gulf coast beaches they
in the past 12 months and responses are shown in table 14 below. Majority of
respondents (about 50%) indicated that they visit Alabama State beaches.
Table 14

Summary table of Gulf Coast state beaches respondents visited
Number of
respondents

Percentage of
respondents

Alabama

1,457

51.0

Florida

891

31.2

Louisiana

100

3.5

Mississippi

333

11.7

Texas

75

2.6

Dauphin Island

239

7.0

Fort Morgan

376

11.0

Variable
States

Alabama

85

Gulf Shores

1107

32.4

Gulf State Park

418

12.2

Orange Beach

1129

33.0

Point Clear

84

2.5

Other

67

2.0

Bonita Beach

15

0.7

Bowman's Beach
Caladesi Island

13
9

0.6
0.4

Captiva

24

1.1

Causeway Islands

9

0.4

Clearwater Beach

90

4.3

Coquina Beach

7

0.3

Daytona Beach

28

1.3

Destin

149

7.1

Fort Desoto

1

0.0

Fort Walton Beach

4

0.2

GI Bridge

22

1.0

GI Bridge

17

0.8

GI State Park
Henderson Beach State

17

0.8

Florida

Table 14 (continued)

Park

0.7
15
Hernando Beach

1

0.0

Horseshoe Beach

10

0.5

Laguna Beach

14

0.7

Lido Key

8

0.4

Lovers Key State Park

339

16.2

Lynn Hall Beach Park

42

2.0
86

Madeira Beach

18

0.9

Manasota Beach

48

2.3

Manatee Beach

12

0.6

Marco Beach

12

0.6

Miramar Beach

30

1.4

Newton Park

11

0.5

Nokomis

203

9.7

Panama City Beach

5

0.2

Pensacola Beach

4

0.2

Perdido Key

7

0.3

Seaside

29

1.4

Siesta Key

31

1.5

St George Island Bayside

43

2.1

St George Island Gulfside

211

10.1

St Joseph Bayside

211

10.1

St Joseph Gulfside

299

14.3

Venice Beach

75

3.6

14

0.7

Cypremort Point State Park

5

3.3

Fontainbleau State Park

24

15.9

Fourchon Beach

15

9.9

Grand Isle/ Grand Isle State

61

40.4

Holly Beach

16

10.6

North Beach (Lake Charles)

9

6.0

Other

21

13.9

Table 14 (continued)

Venice North Jetty
Louisiana

Mississippi
87

Bay St Louis

97

11.4

Biloxi

242

28.5

Gulfport

176

20.7

Long Beach

90

10.6

Ocean Springs

124

14.6

Pass Christian

70

8.2

Ship Island

16

1.9

Other

34

4.0

Boca Chica State Park

7

3.1

Bolivar Beach

11

4.9

Corpus Christi

18

8.0

Galveston Island -East Beach

40

17.9

Galveston Island -Stewart

24

10.7

Galveston Island State Park

16

7.1

Goose Island State Park

13

5.8

Jamaica Beach

1

0.4

Mustang Island State Park

9

4.0

Matagorda

7

3.1

North Padre Island

10

4.5

Padre Island National Seashore 17

7.6

Port Aransas

13

5.8

Port Lavaca

24

10.7

Quintana Beach

4

1.8

San Antonio Bay

1

0.4

San Jose Island

5

2.2

Sea Rim State Park

1

0.4

Texas

Table 14 (continued)

88

Other

3

1.3

Monitoring Service Information
Information about other sources of beach conditions monitoring service known by
respondents was collected. Respondents who voted ‘Yes’ to the valuation question were
also asked to indicate the particular month(s) they planned to subscribe to the beach
conditions monitoring website proposed and their responses are shown in table 15 below:

Table 15

Summary table on monitoring service information

Variable

Number of
respondents

Percentage of
respondents

Other Source
Yes

218

11.3

No

511

26.4

Not sure

1,207

62.3

Subscription
Month
January

27

5.9

February

73

16.0

March

83

18.2

April

57

12.5
89

May

68

14.9

June

47

10.3

July

38

8.3

August

22

4.8

September

9

1.9

October

2

0.4

December

30

6.8

Most respondents (about 60%) were unsure if they could get the same or similar
information from other sources.
Demographic Characteristics
Demographic characteristics of respondents are shown in table 16 below. Other
south states from which respondents were residents included Delaware, Georgia,
Maryland, North Carolina, South Carolina, Virginia West Virginia. Kentucky,
Tennessee, Arkansas, Oklahoma. Also, Midwest states from which respondents were
residents were Illinois, Iowa, Kansas, Missouri, North Dakota, South Dakota,
Nebraska Wisconsin, Michigan, Ohio, Indiana and Minnesota.
Alabama recorded the highest number of residents whereas Texas recorded the least
number of residents in the study. Majority of respondents were aged between 50 to 69

90

years. There were also more female respondents (65.3%) as compared to male
respondents.
Table 16

Summary table of respondents demographics and subscription months

Variables

Number of
Respondents

Percentage of
Respondents

State of
Residence
Alabama

471

24.3

Florida

140

7.2

Louisiana

167

8.6

Mississippi

258

13.3

Texas

78

4.0

Other South

425

21.9

Midwest

325

16.8

Other

72

3.9

Age
Below 20

1

0.1

20 – 29

109

5.6

30 – 39

187

9.7

40 – 49

370

19.1

50 – 59

571

29.5

60 – 69

625

32.3

70 – 79

289

14.9

80 – 89

32

1.7

Above 90

1

0.5

672

34.7

Table 16 (continued)

Sex
Male

91

Female

1,264

65.3

CHAPTER VII
ECONOMETRIC RESULTS
This section discusses the output from two interval regression models, as well as
the mean WTP estimate and the benefit-cost analysis of our study.
Multivariate regression
Empirical findings of the study are presented for two individual models, that is,
the base and certainty models using Stata econometric software. Interval regression
program in Stata was used for estimating the two models. The estimation was based on
a total of 1936 respondents. The base category for the treatments was the ‘control
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group’; also ‘Louisiana' was selected as the base category for respondents state of
residence. Base category for trip type was chosen as ‘overnight'; the base category for
beach conditions was selected as ‘all other conditions', and ‘no_other_source' was also
selected as the base category of respondents other source of beach conditions. We
imposed linearity in all independent variables in the Interval regression by assuming that
respondents cost of a trip to a Gulf Coast state beach is proxy to their state of residence to
enable ease of model estimation.
Interval Regression Model
Two interval regressions are estimated namely the base and certainty interval
regression models are shown in table 17 below. The base model estimates the WTP for
beach conditions monitoring service while maintaining the number of ‘Yes' votes to
WTP valuation question as given by respondents’ response to valuation question whereas
the certainty model truncates respondents ‘Yes’ votes to WTP valuation question by
recoding all unsure ‘Yes’ votes as ‘No’ votes. That is, certainty levels of ‘Yes’ votes less
than 7 are recoded as ‘No’ votes.
Table 17

Factors influencing respondents willingness to pay
(WTP) for beach conditions monitoring service (base
interval regression; certainty interval regression)
Base Model

Parameter

Std
Coeff Sign Error
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Certainty Model
Std
Coeff Sign
Error

Budget

0.01

0.18

CheapTalk

-0.07

0.18

Prob_diff

0.44

***

Income

0.12

***

Visit_sum
Res_Alabama

-0.08

0.16

0.67

0.02
0.32

0.16
***

0.06

0.04

0.11

***

0.04

0.00

0.00

0.00

0.00

-0.68

0.30

-0.23

0.23

**
Res_Florida

-0.85

**

0.39

-0.32

0.33

Res_Mississippi

-0.59

*

0.33

-0.11

0.26

Res_Texas

-0.10

0.45

0.20

0.37

Res_Midwest

-0.68

0.31

-0.15

0.31

-0.14

0.23

-0.08

0.19

-0.14

Res_South
-0.68
Other
Table 17 (continued)
Daytripper
-0.23

**
**

0.25
0.24

0.20

Bothtripper

-0.19

Flag

0.64

***

0.16

0.46

***

0.14

Other_source

-0.69

***

0.26

-0.49

**

0.23

Other_source_ns

-0.40

**

0.17

-0.36

**

0.15

New_beach_list

0.23

0.25

0.22

0.41

-0.82

Confused

-0.83

**

0.17

0.22
**

0.36

N_kids

0.00

0.04

-0.03

0.03

N_adults

-0.00

0.01

-0.00

0.01

Age

0.00

0.01

0.00

0.01

Male

0.03

0.16

0.05

0.14
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Constant

2.31 ***

Number of obs
LR Chi2(22)
Prob > chi2
Insigma

0.58

1.48

***

0.49

1936

1936

113.23

83.78
0.0000
0.79

0.0000
0.93

Sigma

2.22
2.55
Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels
HB mitigation technique
The budget and substitutes reminder treatment accounted for a small
increase of $0.01 in respondents WTP estimate; it was also not significantly different
from control group. Though the Cheap Talk treatment reduced respondents WTP
estimate by $0.07 compared to the control group it was not statistically significantly
different from the control group in the base model. Also, both budget and substitutes
slightly decreased WTP; and cheap talk slightly increased WTP estimates but those
estimates were not statistically significant in predicting respondents WTP for the beach
conditions monitoring service.
Both treatments were not significantly different from the control group for both
base and certainty models and hence were ineffective in mitigating HB. The
ineffectiveness of the budget and substitute and cheap talk treatments could be due to
reasons such as the chosen payment level and the absence of hypothetical bias in
respondents WTP estimate. HB mitigation techniques such as cheap talk and budget and
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substitutes reminder have been identified to be more efficient in mitigating HB as
payment levels increases to larger amounts. Our study chose payment levels as $1, $5,
and $10 which were relatively low.
Also, the presence of HB was not explicitly found in our study since no real
payment was included in our survey. HB is described as the difference in real response
and hypothetical responses. Since no real treatment was used in the study we could only
compare the treatment estimates to the control group estimates. Thus we could not verify
with this study that HB exists in respondents WTP for beach conditions monitoring
service.
Probability Difference
Also, the probability difference of good trips to a Gulf Coast state beach,
calculated by subtracting respondents subjective probability of good trip to beach before
beach conditions service from subjective probability of good trip to beach after
introduction of beach conditions service, was found to increase respondents WTP for the
service by $0.44 and $0.32 for the base and certainty models respectively and was also
highly significant in estimating WTP for both models.
Income
Respondents household income was found to be highly significant in
estimating WTP for beach conditions monitoring service in both models. As respondents
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income increases their WTP for beach conditions monitoring service increases as well for
both base and certainty models.
Visit sum
The total number of trips respondents make to Gulf Coast beach was found to
cause no change to WTP and thus not significant in estimating WTP in both models.
State of residence
For the base model, respondents’ states of residence decreased their WTP
estimate compared to Louisiana residents; and were found to be significantly different
from Louisiana residents except for Texas residents. However, respondents states of
residence were not significantly different from Louisiana residents in the certainty model.
Trip type
Respondents trip type (that is, day trip or both trip) were found to decrease
respondents WTP for beach conditions monitoring service for both models and were both
not statistically different from WTP estimates for overnight beach trip takers.
Flag
Flag, as a beach condition was found to increase WTP estimate and was
also significantly different from all other beach conditions in both base and certainty
models
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Other sources
Respondents response (‘Yes’, ‘Not sure’) to other sources of beach
conditions information were found to decrease WTP estimates for both models; and were
found to be significantly different from ‘No’ response to other sources of beach
conditions information. Other source of beach information represents substitute goods of
the proposed service in this study, though not used as a treatment here. Therefore
substitute goods are significant and decrease WTP estimates in this study.
Confused
Respondents lack of understanding of the proposed beach monitoring
service was found to be significant in estimating WTP and decreases WTP estimate in
both models.
Number of people on a trip
Numbers of children or adults on a trip with respondents to a Gulf Coast state
beach were also found not significant in estimating WTP in both models.
Demographics
Respondents age was not significant in estimating WTP estimate. Also,
male respondents, WTP estimate was slightly higher but not statistically different than
female respondents.
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Testing the significance of the regression coefficients; both models yield a Prob >
chi2(22) = 0.0000 which is less than 0.05 hence we conclude that at least one of the
regression coefficients of both models is not equal to zero. Also, the estimated standard
error of the regression models is 2.55 and 2.22 for base and certainty models
respectively.
Estimating Mean WTP
The Delta Method was used for estimating the mean WTP, standard error and
Confidence Intervals for the mean WTP estimate
Then, we can write mean(WTP) as:

WTP  1  Budget    2  CheapTalk   3  Prob_diff    4  Income   5  Visit_sum   6  Res_Alabama 
 7  Res_Florida   8  Res_Mississippi   9  Res_Texas   10  Res_Midwest 
 11  Res_South_Other   12  Daytripper   13  Bothtripper   14  Flag 
 15  Other_Source   16  Other_Source_ns   17  New_Beach_List 
 18  Confused   19  N_kids    20  N_adults    21  Age    22  Male   0 ...........................(16)
where 1 ,  2 , …,  22 are the coefficients on the variables respectively, and  0 is the
coefficient on the intercept. These coefficients are estimated by the Stata Interval
regression model.
The means for all the individual variables in the model are calculated by summing all
respondents variable value and dividing by the total number of respondents. For
instance, the mean of the variable ‘Age' was found by summing up all the ages of the
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1936 total respondents and dividing the total summed age by the total number of
respondents (that is, 1936). The mean WTP was then calculated by using equation (14)
above using the model coefficients as given by the Interval regression model and also
representing the variables with their means discussed earlier. Thus yielding the mean
WTP using the equation below:
WTP  1  Budget    2  CheapTalk   3  Prob_diff    4  Income   5  Visit_sum   6  Res_Alabama 
 7  Res_Florida   8  Res_Mississippi   9  Res_Texas   10  Res_Midwest 
 11  Res_South_Other   12  Daytripper   13  Bothtripper   14 (Flag)
 15  Other_Source   16  Other_Source_ns   17  New_Beach_List 
 18  Confused   19  N_kids    20  N_adults    21  Age    22  Male   0 ..........................(17)

Calculating the Confidence Interval of the mean WTP
We also estimated a variance-covariance matrix V ( β) of all beta’s in the
estimated Interval regression model with ‘Bid’ as the first independent variable. Also, a
Jacobian vector of all the means of the independent variables as delta (  ). The variance
of the mean WTP was then calculated as:
Var (WTP)   'V 

with standard error as :

se(WTP)  Var (WTP)
Finally, the confidence interval was found using 95% confidence level and t0.975  1.96 as below:
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CI (WTP)  WTP  1.96  se(WTP)

Table 18 shows that the average respondents are willing to pay $3.39 and $2.82 for the
proposed beach conditions monitoring service for base and certainty models respectively.
The base model has its average WTP lying between $3.19 and $3.59; likewise, the
certainty model’s average WTP lies between $2.68 and $2.96 confidence interval. The
confidence interval does not contain zero, hence estimated mean WTP was significantly
different from zero in the base model; but the confidence intervals does contain zero,
hence estimated mean WTP was also significantly different from zero in the certainty
model.
Table 18

Mean WTP estimates

WTP Estimates
Base Model
Certainty Model
Mean
$3.39
$2.82
Standard Error
0.1
0.07
Confidence Interval
[$3.19, $3.59]
[$2.68, $2.96]
The mean WTP for the base and certainty models were $3.39 and $0.02 respectively.
Therefore, beachgoers estimated mean willingness to pay for the Gulf Coast beach
conditions information service is $3.39 for the base model and $2.82 for the certainty
model.
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Benefit-Cost Analysis
The Gulf of Mexico Coastal Ocean Observing System (GCOOS) built
under the Integrated Coastal Ocean Observing System Act of 2009 with the aim of
providing information on coastal, marine, and estuarine systems data (GCOOS 2015).
To ascertain the value of information produced by the GCOOS to beachgoers, this study
estimated respondents willingness to pay (WTP) for beach conditions information from
the monitoring service. Also, to determine the efficiency of the GCOOS information to
Gulf Coast states beachgoers a GCOOS expansion program was proposed that will offer
beach conditions monitoring service to beachgoers, its cost is compared to benefits
estimated from beachgoers.

Cost Estimation
The cost estimates of the GCOOS were calculated using the buildout estimated
in GCOOS (2015) based on the assumptions below:


16-year time frame [Year 0 (present)-Year 15]



0.03 rate of discount



0.00 rate of inflation

The total cost for the GCOOS buildout was estimated at $302,805,563 for 16-year period.
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Benefit Estimation
The benefit estimates of the GCOOS information were calculated using
beachgoers WTP for beach conditions information based on the following assumptions:


Use Census-reported number of housing units across 5 Gulf states (Alabama,
Florida, Louisiana, Mississippi, and Texas) as of July 1, 2014 (25,083,831)



GfK incidence rate of 46% beachgoers in Gulf Coast states



Incidence rate calculated using American beachgoers
200 million American annual beachgoers (Houston, 2013); 2010 US population
census which was 309.3 million (U.S. Census Bureau 2011)



Respondents WTP estimate for beach conditions monitoring service
$3.39 per adult for the base model
$0.02 per adult for the certainty model

Benefit- Cost Analysis for Base Model
The benefit was obtained using the WTP estimate from the base model for
the beach conditions monitoring service at $3.39 per respondent which is then multiplied
by the total housing units across 5 Gulf Coast states, and the two incidence rates (GfK
46% and Houston 65%) separately.
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The present value of cost, benefit and net benefit for the GCOOS information over a
period of 16 years proposed by GCOOS (2015) using the 46% incidence rate by GfK are
calculated and results presented in table 19 below:
Table 19

Table of present value cost, benefit and net benefit of GCOOS
expansion program using 46% incidence rate by GfK (Base Model)

Year

Present value cost

Present value
benefit

Net benefit

1
2
3
4
5
6

$14,683,500
$23,432,039
$22,749,552
$22,086,944
$21,443,635
$20,819,063

37976433.07
36870323.37
35796430.45
34753815.97
33741568.91
32758804.76

$23,292,933
$13,438,285
$13,046,878
$12,666,872
$12,297,934
$11,939,742

7
$20,212,683
8
$19,623,964
9
$19,052,392
10
$18,497,468
11
$17,958,707
12
$17,435,638
13
$16,927,803
Table 19 (continued)

31804664.82
30878315.36
29978946.95
29105773.74
28258032.76
27434983.26
26635906.08

$11,591,982
$11,254,352
$10,926,555
$10,608,306
$10,299,326
$9,999,346
$9,708,103

14
15

$16,434,761
$15,956,078

25860102.99
25106896.1

$9,425,342
$9,150,818

16

$15,491,338

24375627.28

$8,884,289

Total

$302,805,563

$491,336,626

$188,531,063
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Also, present value of cost, benefit and net benefit for the GCOOS information over a
period of 16 years proposed by GCOOS (2015) using the 65% incidence rate by Houston
(2008) are calculated and results presented in table 20 below:
Table 20

Table of present value cost, benefit and net benefit of GCOOS expansion
program using 65% incidence rate by Houston (2013) (Base Model)

Year

Present value Cost

Present value benefit Net benefit

1

$14,683,500

53662351.08

$38,978,851

2

$23,432,039

52099369.98

$28,667,331

3

$22,749,552

50581912.6

$27,832,360

4

$22,086,944

49108653.01

$27,021,709

5

$21,443,635

47678303.89

$26,234,669

6

$20,819,063

46289615.43

$25,470,552

7

$20,212,683

44941374.2

$24,728,692

8

$19,623,964

43632402.14

$24,008,439

9

$19,052,392

42361555.47

$23,309,164

10

$18,497,468

41127723.76

$22,630,256

11

$17,958,707

39929828.89

$21,971,122

12

$17,435,638

38766824.17

$21,331,187

13

$16,927,803

37637693.37

$20,709,890

14

$16,434,761

36541449.87

$20,106,689

Table 20 (continued)
15

$15,956,078

35477135.8

$19,521,058

16

$15,491,338

34443821.16

$18,952,483

Total

$302,805,563

$694,280,015

$391,474,452
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Net Benefit
The net benefits remain positive for both incidence rate across the 16-year
period which implied that the benefits exceeded the costs for the GCOOS program for
each of the years.
The total net benefit for 46% and 65% were $188,531,063 and $391,474,452
respectively. Thus the benefit-cost ratio for both incidence rates exceeded unity implying
the GCOOS expansion program was efficient. Therefore, the net benefit of the GCOOS
program lies between $188,531,063 and $391,474,452.
Sensitivity Analysis
Sensitivity analysis was performed for percentage increases in the present
value cost of the GCOOS program for both 46% and 65% incidence rates and results are
shown in table 21 and 22 respectively.
Table 21

Net benefit of GCOOS expansion program for
percentage increase in cost using 46% incidence rate by
Houston (2013) (Base Model)

Present value
Percentage cost
10

Present value
benefit

Net benefit

$333,086,119.65 $491,336,625.86 $158,250,506.21

Table 21 (continued)
30

$393,647,232.32 $491,336,625.86 $97,689,393.55

50

$454,208,344.98 $491,336,625.86 $37,128,280.88

70

$514,769,457.64 $491,336,625.86 -$23,432,831.78
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Here the net benefits remained positive even at a 50% increase in cost of the GCOOS
program implying efficiency of the program but at 70% increase in cost, the net benefits
become negative implying the GCOOS program is inefficient at a 70% increase in cost.
Table 22

Net benefit of GCOOS expansion program for
percentage increase in cost using 65% incidence
rate by Houston (2013) (Base Model)

Percentage

Present value cost

Present value
benefit

10

$333,086,119.65

$694,280,014.83

$361,193,895.18

30

$393,647,232.32

$694,280,014.83

$300,632,782.51

50

$454,208,344.98

$694,280,014.83

$240,071,669.85

70

$514,769,457.64

$694,280,014.83

$179,510,557.18

100

$605,611,126.64

$694,280,014.83

$88,668,888.19

150

$757,013,908.30

$694,280,014.83

-$62,733,893.47

Net benefit

Here the net benefits remained positive even at a 250% increase in cost of the GCOOS
program implying efficiency of the program but at 260% increase in cost, the net benefits
become negative implying the GCOOS program is inefficient at a 260% increase in cost.
Sensitivity analysis was performed for percentage decreases in the present value benefit
of the GCOOS program for both 46% and 65% incidence rates and results are shown in
table 23 and 24 respectively.
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Table 23

Net benefit of GCOOS expansion program for percentage decrease in
benefit using 46% incidence rate by GfK (Base Model)

Percentage

Present value
cost

Present value
benefit

Net benefit

10

$302,805,563

$442,202,963.27

$139,397,399.96

30

$302,805,563

$343,935,638.10

$41,130,074.78

50

$302,805,563

$245,668,312.93

-$57,137,250.39

We found that even with 30% decrease in present value benefits the net benefit of the
GCOOS remains positive hence the GCOOS program is efficient, but at 50% or more
decrease in benefits the net benefits become negative which implies the GCOOS project
is inefficient at 50% and beyond.

Table 24

Net benefit of GCOOS expansion program for percentage decrease in
benefit using 65% incidence rate by Houston (2013) (Base Model)

Percentage

Present value
cost

Present value
benefit

Net benefit

10

$302,805,563

$624,852,013.35

$322,046,450.03

30

$302,805,563

$485,996,010.38

$183,190,447.06

50

$302,805,563

$347,140,007.41

$44,334,444.09

70

$302,805,563

$208,284,004.45

-$94,521,558.87

We found that even with 50% decrease in present value benefits the net benefit of the
GCOOS remains positive hence the GCOOS program is efficient, but at 70% or more
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decrease in benefits the net benefits become negative which implies the GCOOS project
is inefficient at 70% and beyond.

Benefit- Cost Analysis for Certainty Model
The benefit was obtained using the WTP estimate from the certainty model
for the beach conditions monitoring service at $2.82 per respondent which is then
multiplied by the total housing units across 5 Gulf Coast states, and the two incidence
rates (GfK 46% and Houston 65%) separately.
The present value of cost, benefit and net benefit for the GCOOS information over a
period of 16 years proposed by GCOOS (2015) using the 46% incidence rate by GfK are
calculated and results presented in table 25 below:
Table 25

Table of present value cost, benefit and net benefit of GCOOS
expansion program using 46% incidence rate by GfK (Certainty
Model)

Year

Present value cost

Present value
benefit

1

$14,683,500

$31591015

$16,907,515

2

$23,432,039

$30670888

$7,238,850

3

$22,749,552

$29777562

$7,028,009

4

$22,086,944

$28910254

$6,823,310

Net benefit

Table 25 (continued)
5

$21,443,635

$28068208

$6,624,573

6

$20,819,063

$27250687

$6,431,624
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7

$20,212,683

$26456978

$6,244,295

8

$19,623,964

$25686386

$6,062,423

9

$19,052,392

$24938239

$5,885,847

10

$18,497,468

$24211883

$5,714,415

11

$17,958,707

$23506682

$5,547,975

12

$17,435,638

$22822021

$5,386,384

13

$16,927,803

$22157302

$5,229,499

14

$16,434,761

$21511944

$5,077,183

15

$15,956,078

$20885383

$4,929,304

16

$15,491,338

$20277070

$4,785,732

Total

$302,805,563

$408,722,503

$105,916,940

Also, present value of cost, benefit and net benefit for the GCOOS information over a
period of 16 years proposed by GCOOS (2015) using the 65% incidence rate by Houston
(2008) are calculated and results presented in table 26 below:
Table 26

Table of present value cost, benefit and net benefit of GCOOS
expansion program using 65% incidence rate by Houston
(2013) (Certainty Model)

Year

Present value
Cost

Present value
benefit

Net benefit

1

$14,683,500

$45,978,662.22

$31,295,162

2

$23,432,039

$45,978,662.22

$22,546,623

3

$22,749,552

$45,978,662.22

$23,229,110

Table 26 (continued)
4

$22,086,944

$45,978,662.22

$23,891,718

5

$21,443,635

$45,978,662.22

$24,535,027

6

$20,819,063

$45,978,662.22
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$25,159,599

7

$20,212,683

$45,978,662.22

$25,765,980

8

$19,623,964

$45,978,662.22

$26,354,699

9

$19,052,392

$45,978,662.22

$26,926,270

10

$18,497,468

$45,978,662.22

$27,481,194

11

$17,958,707

$45,978,662.22

$28,019,956

12

$17,435,638

$45,978,662.22

$28,543,025

13

$16,927,803

$45,978,662.22

$29,050,859

14

$16,434,761

$45,978,662.22

$29,543,902

15

$15,956,078

$45,978,662.22

$30,022,584

16

$15,491,338

$45,978,662.22

$30,487,324

Total

$302,805,563

$735,658,596

$432,853,032

Net Benefit
The net benefits remain positive for both incidence rate across the 16-year
period which implied that the benefits exceeded the costs for the GCOOS program for
each of the years.
The total net benefit for 46% and 65% were $105,916,940 and $432,853,032
respectively. Thus the benefit-cost ratio for both incidence rate exceeded unity implying
the GCOOS expansion program was efficient in the certainty model. Therefore, the net
benefit of the GCOOS program lies between $105,916,940 and $432,853,032.
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Sensitivity Analysis
Sensitivity analysis was performed for percentage increases in the present
value cost of the GCOOS program for both 46% and 65% incidence rates and results are
shown in table 27 and 28 respectively.
Table 27

Net benefit of GCOOS expansion program for percentage increase in
cost using 46% incidence rate by Houston (2013) (Certainty Model)

Percentage

Present value cost

Present value
benefit

10

$333,086,119.65

$408,722,502.94

$75,636,383.29

30
50

$393,647,232.32
$454,208,344.98

$408,722,502.94
$408,722,502.94

$15,075,270.63
-$45,485,842.04

Net benefit

Here the net benefits remained positive even at a 30% increase in cost of the GCOOS
program implying efficiency of the program but at 50% increase in cost, the net benefits
become negative implying the GCOOS program is inefficient at a 50% increase in cost.
Table 28

Net benefit of GCOOS expansion program for percentage increase
in cost using 65% incidence rate by Houston (2013) (Certainty
Model)

Percentage

Present value cost

Present value
benefit

Net benefit

10

$333,086,119.65

$408,722,502.94

$75,636,383.29

30

$393,647,232.32

$408,722,502.94

$15,075,270.63

50

$454,208,344.98

$408,722,502.94

-$45,485,842.04
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Here the net benefits remained positive even at a 30% increase in cost of the GCOOS
program implying efficiency of the program but at 50% increase in cost, the net benefits
become negative implying the GCOOS program is inefficient at a 50% increase in cost.
Sensitivity analysis was performed for percentage decreases in the present value benefit
of the GCOOS program for both 46% and 65% incidence rates and results are shown in
table 29 and 30 respectively.
Table 29

Net benefit of GCOOS expansion program for percentage decrease in
benefit using 46% incidence rate by GfK (Certainty Model)

Percentage

Present value
cost

Present value
benefit

Net benefit

10

$302,805,563

$367,850,252.65

$65,044,689.33

30

$302,805,563

$286,105,752.06

-$16,699,811.26

50

$302,805,563

$204,361,251.47

-$98,444,311.85

70

$302,805,563

$122,616,750.88

-$180,188,812.44

We found that even with 10% decrease in present value benefits the net benefit of the
GCOOS remains positive but at 30% decrease in present value benefits the net benefit of
the GCOOS becomes negative hence the GCOOS program is inefficient at 30% or more
decrease in benefits.
$359,287,172.69.
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Table 30

Net benefit of GCOOS expansion program for percentage decrease in
benefit using 65% incidence rate by Houston (2013) (Certainty Model)

Percentage

Present value
cost

Present value benefit Net benefit

10

$302,805,563

$662,092,736.01

$359,287,172.69

30

$302,805,563

$514,961,016.90

$212,155,453.58

50

$302,805,563

$367,829,297.78

$65,023,734.46

70

$302,805,563

$220,697,578.67

-$82,107,984.65

We found that even with 50% decrease in present value benefits the net benefit of the
GCOOS remains positive but at 70% decrease in present value benefits the net benefit of
the GCOOS becomes negative hence the GCOOS program is inefficient at 70% or more
decrease in benefits.
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CHAPTER VIII
CONCLUSION

Contingent valuation method (CVM) has been criticized severally by economists
and psychologists in academia and industry for its inaccuracy in estimating true value of
goods and services due to hypothetical bias in respondent’s responses. Hence led to the
introduction of some HB mitigation techniques but none of these techniques have been
identified as the most effecting in mitigating HB in a CVM survey. Also, though some
beach studies have identified the importance of beach conditions information to
beachgoers, no study has estimated the economic value of this beach conditions
information. Thus our study sought to test out three HB mitigation techniques, that is,
budget and substitutes reminder with active participation and cheap talk with active
participation as well as the certainty follow-up adjustment in a CVM study focused on
estimating respondents’ willingness to pay for beach conditions monitoring service.
An online Qualtrics survey was conducted and data on respondent dichotomous
choice CVM were obtained. Also, Gulf Coast beachgoers who had visited at least one
Gulf Coast beach in the last 12 months were sampled for our study using a non115

probability sampling technique, that, is snowball convenience sampling. Information on
respondents’ beach trip, beach visit, beach attributes of interest, prior and post subjective
probability of good beach trip, as well as demographic characteristics were collected for
each respondent. The explanatory variables included in our model were: Budget and
substitutes reminder treatment, Cheap Talk treatment, difference in subjective
probability, income, total number of beach visit, Alabama resident, Florida resident,
Mississippi residents, Midwest residents, Other South state residents, day trip, Both trip,
flag, other source of beach information (‘Yes’ response), other source of beach
information (‘Not sure’ response), new beach list, confused, number of kids, number of
adults, age, male. Our dependent variable was respondent’s WTP estimate which was
both interval and right censored. Hence the Stata intreg model was used to analyze the
WTP estimate of beach conditions monitoring service.
Summary of Findings
Two models, base and certainty interval regression models were estimated using
the intreg regression. Respondents whose certainty level of reselecting ‘Yes’ to valuation
question was less than 7 were recoded as ‘No’ responses to valuation question in the
certainty interval model.
The methodological objective of this study was to test the effectiveness of three
hypothetical bias mitigation techniques. The Budget and substitutes reminder with active
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participation and Cheap talk with active participation treatments were found not
significant in estimating respondents WTP for beach conditions monitoring service in the
base model. Also, when certainty follow-up adjustments were made for ‘Yes’ votes to
WTP valuation question, the Budget and substitutes reminder with active participation
and Cheap talk with active participation treatments were still found not significant in
estimating WTP. This study did not involve real payment treatments the presence of HB
could not be identified. We therefore compared WTP estimates from the treatments to the
WTP estimates from the control group.
Also, the policy objective of this research of estimating beachgoer’s willingness
to pay (WTP) for access to an expanded beach conditions reporting service for Gulf
Coast beaches was found at an average of $3.39 in the base model and $2.82 in the
certainty model. The mean WTP for both models were significantly different from zero.
Independent variables including respondents household income, difference in
respondents subjective probability, beach condition (flag), as well as other source of
beach conditions information (substitute goods) were all found to be significant in
estimating WTP for beach conditions monitoring service.
A benefit-cost analysis conducted to estimate the efficiency of the beach
conditions monitoring service to the Gulf of Mexico Coastal Observing Systems
(GCOOS) revealed that the net benefit of the project lies between $188,531,063 and
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$391,474,452 for the base model and $105,916,940 and $432,853,032 for the certainty
model; which implies that the beach conditions monitoring program by GCOOS is
efficient using both the base and certainty models.
Limitation of study
This study could not identify the presence of hypothetical bias since no real
treatments were used in the survey hence we could only compare the WTP estimates of
the treatments to the WTP estimate of the control group. Also, we used a non-probability
sampling techniques, that is Snowball convenience sampling, hence generalization of the
sample estimate to the population is difficult.
Further Studies could be conducted using a random sampling technique to yield
more WTP estimates that can be generalized to the entire population. Also the two
treatments Budget and CheapTalk could be combined as one treatment and used to
estimate its effectiveness in mitigating HB relative to the individual effectiveness of each
treatment.
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APPENDIX A
QUESTIONNAIRE FOR RESPONDENTS WILLINGNESS TO PAY FOR BEACH
CONDITIONS INFORMATION
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GCOOS Beach Survey
Q1
A Survey for Gulf Coast Beach Visitors
This survey is being conducted by Dr. Dan Petrolia at Mississippi State University.
If you participate, you will be asked to complete a survey that takes 10-12 minutes.
If you have any questions about this research, please feel free to contact Dr. Petrolia by
calling (662) 325-2888, or via email at drp95@msstate.edu.
Please understand that your participation is voluntary. There is no penalty for not
participating, and you will not lose any benefits to which you are otherwise entitled. You
may stop taking the survey at any time.
Thank you for your participation!
Q2 Have you visited a Gulf Coast beach (in Alabama, Florida, Louisiana, Mississippi, or
Texas) in the past 12 months, or intend to visit a Gulf Coast beach in the next 12
months? (If your home is located on a Gulf Coast beach, please respond "Yes".)

o Yes (1)
o No (2)
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Q3 In which state are the beaches you visited in the past 12 months located? (Check all
that apply.)

▢Alabama (4)
▢Florida (5)
▢Louisiana (6)
▢Mississippi (7)
▢Texas (8)
Q4 Which Alabama beaches did you visit in the past 12 months? (Check all that apply.)

▢Dauphin Island (1)
▢Fort Morgan (2)
▢Gulf Shores (3)
▢Gulf State Park (4)
▢Orange Beach (5)
▢Point Clear (6)
▢Other (7) ________________________________________________
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Q5 Which Florida beaches did you visit in the past 12 months? (Check all that apply.)
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▢Bonita Beach (1)
▢Bowman's Beach (2)
▢Caladesi Island (3)
▢Captiva (4)
▢Causeway Islands (5)
▢Clearwater Beach (6)
▢Coquina Beach (7)
▢Daytona Beach (40)
▢Destin (41)
▢Fort Desoto (8)
▢Fort Walton Beach (9)
▢GI Bridge (10)
▢GI State Park (South Lighthouse) (11)
▢Henderson Beach State Park (12)
▢Hernando Beach (30)
▢Horseshoe Beach (31)
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▢Laguna Beach (32)
▢Lido Key (13)
▢Light House Beach Sanibel Island (14)
▢Lovers Key State Park (15)
▢Lynn Hall Beach Park (16)
▢Madeira Beach (33)
▢Manasota Beach (17)
▢Manatee Beach (18)
▢Marco Island (34)
▢Miramar Beach (35)
▢Newton Park (19)
▢Nokomis (20)
▢Panama City Beach (36)
▢Pensacola Beach (21)
▢Perdido Key (37)
▢Seaside (38)
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▢Siesta Key (22)
▢St George Island Bayside (23)
▢St George Island Gulfside (24)
▢St Joseph Bayside (25)
▢St Joseph Gulfside (26)
▢Venice Beach (27)
▢Venice North Jetty (28)
▢Wakulla Beach (39)
▢Other (29) ________________________________________________
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Q6 Which Louisiana beaches did you visit in the past 12 months? (Check all that apply.)

▢Cypremort Point State Park (1)
▢Fontainebleau State Park (2)
▢Fourchon Beach (3)
▢Grand Isle / Grand Isle State Park (4)
▢Holly Beach (5)
▢North Beach (Lake Charles) (6)
▢Other (7) ________________________________________________
Q7 Which Mississippi beaches did you visit in the past 12 months? (Check all that
apply.)

▢Bay St Louis (1)
▢Biloxi (2)
▢Gulfport (3)
▢Long Beach (4)
▢Ocean Springs (5)
▢Pass Christian (6)
▢Ship Island (8)
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▢Other (7) ________________________________________________
Q8 Which Texas beaches did you visit in the past 12 months? (Check all that apply.)

▢Boca Chica State Park (1)
▢Bolivar Beach (2)
▢Corpus Christi (3)
▢Galveston Island - East Beach (4)
▢Galveston Island - Stewart Beach Park (5)
▢Galveston Island State Park (6)
▢Goose Island State Park (8)
▢Jamaica Beach (10)
▢Matagorda Beach (11)
▢Mustang Island State Park (12)
▢North Padre Island (13)
▢Padre Island National Seashore (14)
▢Port Aransas (15)
▢Port Lavaca (16)
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▢Quintana Beach (17)
▢San Antonio Bay (18)
▢San Jose Island (19)
▢Sea Rim State Park (20)
▢Other (7) ________________________________________________
Q9 How many total DAYS did you spend at the AL beaches you selected in the PAST 12
months?
Even if you visited a beach for a few hours, please count that visit as a DAY.
And how many total DAYS do you plan to spend at them in the NEXT 12 months?
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PAST 12 months (actual)
(1)

Dauphin Island (x1)

Fort Morgan (x2)

Gulf Shores (x3)

Gulf State Park (x4)

Orange Beach (x5)

Point Clear (x6)
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NEXT 12 months
(planned) (2)

Q10 How many total DAYS did you spend at the FL beaches you selected in the PAST
12 months?
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Even if you visited a beach for a few hours, please count that visit as a DAY.
And how many total DAYS do you plan to spend at them in the NEXT 12 months?

141

PAST 12 months (actual)
(1)

Bonita Beach (x1)

Bowman's Beach (x2)

Caladesi Island (x3)

Captiva (x4)

Causeway Islands (x5)

Clearwater Beach (x6)

Coquina Beach (x7)
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NEXT 12 months
(planned) (2)

Daytona Beach (x40)

Destin (x41)

Fort Desoto (x8)

Fort Walton Beach (x9)

GI Bridge (x10)

GI State Park (South
Lighthouse) (x11)

Henderson Beach State
Park (x12)

Hernando Beach (x30)
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Horseshoe Beach (x31)

Laguna Beach (x32)

Lido Key (x13)

Light House Beach Sanibel
Island (x14)

Lovers Key State Park
(x15)

Lynn Hall Beach Park
(x16)

Madeira Beach (x33)
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Manasota Beach (x17)

Manatee Beach (x18)

Marco Island (x34)

Miramar Beach (x35)

Newton Park (x19)

Nokomis (x20)

Panama City Beach (x36)

Pensacola Beach (x21)
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Perdido Key (x37)

Seaside (x38)

Siesta Key (x22)

St George Island Bayside
(x23)

St George Island Gulfside
(x24)

St Joseph Bayside (x25)

St Joseph Gulfside (x26)

Venice Beach (x27)
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Venice North Jetty (x28)

Wakulla Beach (x39)

Other (x29)

147

Q11 How many total DAYS did you spend at the LA beaches you selected in the PAST
12 months?
Even if you visited a beach for a few hours, please count that visit as a DAY.
And how many total DAYS do you plan to spend at them in the NEXT 12 months?
PAST 12 months (actual)
(1)

Cypremort Point State Park
(x1)

Fontainebleau State Park
(x2)

Fourchon Beach (x3)

Grand Isle / Grand Isle
State Park (x4)

Holly Beach (x5)

North Beach (Lake
Charles) (x6)
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NEXT 12 months
(planned) (2)

Q12 How many total DAYS did you spend at the MS beaches you selected in the PAST
12 months?
Even if you visited a beach for a few hours, please count that visit as a DAY.
And how many total DAYS do you plan to spend at them in the NEXT 12 months?
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PAST 12 months (actual)
(1)

Bay St Louis (x1)

Biloxi (x2)

Gulfport (x3)

Long Beach (x4)

Ocean Springs (x5)

Pass Christian (x6)

Ship Island (x8)
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NEXT 12 months
(planned) (2)

Q13 How many total DAYS did you spend at the TX beaches you selected in the PAST
12 months?
Even if you visited a beach for a few hours, please count that visit as a DAY.
And how many total DAYS do you plan to spend at them in the NEXT 12 months?
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PAST 12 months (actual)
(1)

Boca Chica State Park (x1)

Bolivar Beach (x2)

Corpus Christi (x3)

Galveston Island - East
Beach (x4)

Galveston Island - Stewart
Beach Park (x5)

Galveston Island State Park
(x6)
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NEXT 12 months
(planned) (2)

Goose Island State Park
(x8)

Jamaica Beach (x10)

Matagorda Beach (x11)

Mustang Island State Park
(x12)

North Padre Island (x13)

Padre Island National
Seashore (x14)

Port Aransas (x15)

153

Port Lavaca (x16)

Quintana Beach (x17)

San Antonio Bay (x18)

San Jose Island (x19)

Sea Rim State Park (x20)

Other (x7)

Q14 Do you plan to visit any other beaches in the NEXT 12 months that you did not visit
in the PAST 12 months?
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Please write them in and tell us how many total DAYS you plan to spend at them.
Otherwise, please skip this question.
NEXT 12 months (planned) (1)

Other beach #1 (1)

Other beach #2 (2)

Other beach #3 (3)
Q15
Do you usually take day-trips or overnight trips to the beach?
A day trip is a trip where you left from your own home and returned to your home the
same day. It does not matter if it was a full day, a half-day, or a few hours.
An
overnight trip is a trip where you stayed overnight somewhere other than your own home
(hotel, condo, RV, camping).

o day-trips (1)
o overnight trips (2)
a mix of both (3)
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Q16 On your most recent day at the beach, how many people went? (Including you)
Adults (18 years and older) : _______ (1)
Children (under 18 years old) : _______ (2)
Total : ________
Q17 Which activities did you engage in during your most recent day at the
beach? (Check all that apply.)
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▢Fishing (4)
▢Sunbathing (5)
▢Swimming (9)
▢Walking, running, or other exercise (6)
▢Camping (12)
▢Other (Please specify.) (7)

________________________________________________
Q18 How did you travel from your home to the beach on your most recent trip?

▢Automobile / Motorcycle (8)
▢Airplane (9)
▢Bus / Train (10)
▢Walk / Bicycle (11)
▢Other (12) ________________________________________________
Q19 There are many things that can affect how good each day at the beach is, such as
weather, waves, water quality, and crowds.
Usually, a visitor may know only some of the conditions at the beach before arriving,
such as the air temperature.
Currently, there is a free website that allows users to click on a map to view current
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conditions at some Florida beaches. Below is a screen-shot of the website showing all
the beaches currently monitored in Florida.

Q20

▢Check the box if you would like to see the list of beaches shown on the map. (1)
Q21 Were you aware of this website before today?

o No (2)
o Yes, but I have never used it. (1)
o Yes, and I have used it. (3)
Q22 These are the Florida beaches being monitored
Bonita Beach Bowman's Beach
Caladesi Island
Islands
Clearwater Beach
Coquina Beach
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Captiva
Fort Desoto

Causeway
Fort Walton

Beach GI Bridge
GI State Park (South Lighthouse)
Henderson Beach State Park
Lido Key
Light House Beach Sanibel Island Lovers Key State Park
Lynn Hall Beach Park
Manasota Beach
Manatee Beach
Newton Park Nokomis
Pensacola Beach
Siesta Key
St George
Island Bayside
St George Island Gulfside
St Joseph Bayside
St Joseph
Gulfside
Venice Beach Venice North Jetty
Q23 For example, below is a screen-shot of what you would see if you clicked on
Pensacola Beach.

159

Q24 Do you think you can get the same or similar information from other sources?

o Yes (1)
o No (2)
o Not sure (3)
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Q25 Which beach conditions would you be MOST interested in knowing before going to
the beach? (Check all that apply.)

▢Flag (color) (1)
▢Weather summary (air & water temperature, rain forecast, winds) (7)
▢Water quality, clarity, & color (21)
▢Crowds (18)
▢Swim hazards (rip currents, jellyfish) (14)
▢Beach debris / dead fish (11)
▢Surf / surf type / surf height (15)
▢Red drift / red tide / harmful algal blooms / respiratory risk (3)
▢Live video feed of conditions (32)
▢Other (Please specify.) (20)
________________________________________________

Q26 Some days at the beach we might call "good": the weather is good, it is not too
crowded, the water is clear, the waves are not too rough, and so on.
But other days, for one reason or another, we might call "bad".
Out of 10 days at the beaches that you usually visit, how many would you expect to be
"good"?
When answering, consider only conditions at the beach that would make it good or
bad. Ignore things like bad traffic on the drive to the beach, or someone getting sick on
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the way, and so on.
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(4)

Page Break
Q27
A plan is being considered to expand beach conditions monitoring to public beaches
across all 5 Gulf Coast states.
It would also be available as an app on your smartphone.
The plan would maintain monitoring at the 28 existing Florida beaches, plus add a total
of 48 new beaches:
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6 in Alabama 10 more in Florida

6 in Louisiana 6 in Mississippi

20 in

Texas
Would you like to see the list of beaches
planned in each state?
If so, check the box by each state you
would like to see. (1)
Alabama (1)

▢

Florida (2)

▢

Louisiana (3)

▢

Mississippi (4)

▢

Texas (5)

▢

Q28 These are the Alabama beaches being considered for monitoring.
Dauphin Island Fort
Morgan Gulf Shores
Gulf State Park
Orange Beach
Point Clear
Q29
These are the additional Florida beaches being considered for monitoring:
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Hernando Beach
Horseshoe Beach
Laguna Beach
Madeira Beach
Marco Island Miramar Beach
Panama City Beach
Perdido Key Seaside
Wakulla Beach
And these are the Florida beaches already being monitored:
Bonita Beach
Bowman's Beach
Caladesi Island
Captiva
Causeway Islands
Clearwater Beach
Coquina Beach
Fort Desoto
Fort Walton Beach
GI Bridge
GI State Park (South Lighthouse)
Henderson Beach State Park
Lido Key
Light House Beach
Sanibel Island Lovers Key State Park
Lynn Hall Beach Park
Manasota Beach
Manatee Beach
Newton Park Nokomis
Pensacola Beach
Siesta Key
St George Island Bayside
St George Island Gulfside
St Joseph Bayside
St Joseph Gulfside
Venice Beach
Venice North Jetty
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Q30 These are the Louisiana beaches being considered for monitoring.
Cypremort Point State Park Fontainebleau State Park Four chon Beach Grand Isle
State Park Holly Beach North Beach (Lake Charles)
Q31 These are the Mississippi beaches being considered for monitoring.
Bay St Louis Biloxi Gulfport Long Beach Ocean Springs Pass Christian
Q32 These are the Texas beaches being considered for monitoring.
Boca Chica State Park Bolivar Beach Corpus Christi Galveston Island - East Beach
Galveston Island - Stewart Beach Park Galveston Island State Park Goose Island State
Park Jamaica Beach Matagorda Beach Mustang Island State Park North Padre Island
Padre Island National Seashore Port Aransas Port Lavaca Quintana Beach San Antonio
Bay San Jose Island Sea Rim State Park South Padre Island Surfside

Q33 Do you think using the beach monitoring website and app would increase your
chances for a "good" day at the beach?

o Yes (5)
o No (6)
o Not sure (7)
Q34
Earlier, you said you expect ${X} out of 10 days at the beach to be "good".
How many days at the beach would you expect to be "good" if you had access to the
beach monitoring website and app?
0 1 2 3 4 5 6 7 8 9 10
1 (1)
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Q35 With the expanded beach conditions monitoring website and app, the conditions at
any of the 28 currently-monitored beaches in Florida plus the 48 additional beaches in
Alabama, Florida, Louisiana, Mississippi, and Texas would be accessible from your
smart-phone, laptop, or other device. Beach conditions would be updated daily. There
would be a subscription fee to access the website and app. The fee would be paid online,
to the provider of the service, just like you would pay for any other subscription to an
online service or app. Access would require a log-in name and password, provided to
you after payment. The subscription would be month-to-month, so you could subscribe
for as few or as many months as you like.
Are the details of how the website and app would work clear?

o Yes (1)
o No (2)
Q36 What about the website and app is not clear? Please explain.
Q37 We would like to know if you would be willing to pay for access to this website and
app if the subscription fee were ${X} per month.
But before you answer, think about your budget, whether you could afford it, and about
the other things you could spend this money on instead.
Also think about other ways you might access the same or similar information without
having to pay for it.
Q38 So thinking about your budget, is ${X} per month really affordable for you?

o Yes (1)
o No (2)
o Not sure (3)
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Q39 Are there other things that you are more likely to spend your money on first?

o Yes (1)
o No (2)
o Not sure (3Q40 Do you think you could access the same or similar information
just as easily without having to pay for it?

o Yes (1)
o No (2)
o Not sure (3)
Q41 When answering survey questions like this, more people say Yes to paying even
though they are not very sure whether they would actually pay for it. Even though you
are not actually paying for the program right now, we would like you to answer AS IF
YOU WERE.
Do you think you can answer as if you actually had to pay for it today?

o Yes (1)
o No (2)
o Not sure (3)
Q42 So based on what we've told you about the beach conditions monitoring website and
app, would you be willing to pay ${X} per month for access?
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(Remember that the subscription would be month-to-month. So you could subscribe to as
few or as many months as you like.)

o Yes, I would pay ${X} per month to use it. (1)
o No, I would not pay ${X} per month to use it. (2)
Q43 On a scale from 1 to 10, how sure are you about being willing to pay ${X} per
month?

o 1 (Not at all Sure) (1)
o 2 (2)
o 3 (3)
o 4 (4)
o 5 (5)
o 6 (6)
o 7 (7)
o 8 (8)
o 9 (9)
o 10 (Very Sure) (10)
Q44 Which months out of the year do you think you would subscribe to the beach
conditions monitoring website and app? (Check all that apply.)
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▢January (5)
▢February (6)
▢March (7)
▢April (8)
▢May (9)
▢June (10)
▢July (11)
▢August (12)
▢September (13)
▢October (14)
▢November (15)
▢December (16)
Q45
Finally, we would like to ask a few questions about you and your household. These are
for statistical purposes only. Your responses will remain anonymous.
Please tell us your 5-digit zip code.
________________________________________________________________
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Q46 How many people currently live in your household (including you)?
Adults (18 years and older) : _______ (1)
Children (under 18 years old) : _______ (2)
Total : ________
Q47 What is your HOUSEHOLD income, before taxes?

o Less than $7,500 (1)
o $7,500-$12,499 (2)
o $12,500-$19,999 (3)
o $20,000-$29,999 (4)
o $30,000-$39,000 (5)
o $40,000-$59,999 (6)
o $60,000-$84,999 (7)
o $85,000-$124,999 (8)
o $125,000-$174,999 (9)
o $175,000-$249,999 (10)
o $250,000 or more (11)
Q48 In what year were you born?
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▼ 2000 (1) ... 1901 (100)
Q49 Please indicate your gender.

o Female (2)
o Male (1)
Q50 Thank you for your participation in the survey. Please share any comments in the
box below.
________________________________________________________________
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